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2 MICROPROCESSORS! 


280 hte powerful CPU with 158 instruc- 
tions including all 78 of the 8080. 


MM57109 Number Cruncher. Functions 
include +,—,*,/,squares,roots,|ogs, 
exponentials,trig functions,inverse, etc, 
Range 10 | 
RESIDENT BASIC with extended 
mathematical capability. Only 2K memory 
used but more powerful than most 8K 
BASICS! 

TK MONITOR resident in EPROM 


KANSAS CITY tape interface 


SINGLE BOARD 

DESIGN! 

Even keyboards and power supply 
supply circuitry on board! 


818K ON BOARD MEMORY! 

5K RAM 

5K RAM,3K ROM or 4K RAM, 46 ROM 
(link selectable). Kit supplied with 3K 
RAM, 3K ROM. Sysytem expandable for 
lup to 32K memory. 














82 KEYBOARDS! 
56 Key alphanumeric keyboard PLUS 16 
Key HEX PAD. 


GRAPHICS! 


64 character graphics option, 


MEMORY MAPPED 


BHigh resolution Visual Display 
Circuitry with its own 2K memory 
to give 32 lines of 64 characters. 


Beek fF. 2 oe le. ei 
[ sf 8 FF FO ee! oe im 4 only 


COMPLETE rr . LLL. ms > 
or | > £275.00 
+ VAT 


Cabinet size 19° x 15.7" x 3.3" Television by courtesy of Rummbelows Ltd.,price £58.62 


| PS1 COMP 80. 280 BASED COMPUTER 
3 DESIGN BEING PUBLISHED IN 
WIRELESS WORLD —- NOW! 


The kit for this outstandingly practical design by John Adams being published in a series of articles in Wireless World really is complete! 
Included in the PSI COMP 80 scientific computer kit is a professionally finished cabinet, fibre-glass double sided, plated-through-hole 
printed circuit board, 2 keyboards PCB mounted for ease of construction, IC sockets, high reliability metal oxide resistors, power supply 
using custom designed toroidal transformer, 2K Basic and 1K monitor in EPROMS and of course wire, nuts, bolts, etc.; 
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Cabinet, etc. 
















PCB size 16" x 12.5” 


B Value Added Tax not included in prices UK Carriage FREE 


PRICE STABILITY: Order with confidence! Irrespective of any price changes | | 
i we will honour all prices in this advertisement until June 30, 19795 if this ) 


month s advertisement is mentioned with your order, Errors and VAT rate 
changes excluded 


EXPORT ORDERS: No VAT. Postage charged at act— 

ual cost plus 50p handling and documentation. 

U.K. ORDERS: Subject to 8% surcharge for VAT. NO (a division of POWERTRAN ELECTRONICS) 
charge is made for carriage. VAT at current rate, PORTWAY INDUSTRIAL ESTATE ANDOVER 


Seo oe oe uid £2.80 (VAT inclusive per += ANDOVER HANTS SP10 3MN,/0264) 64455 


kit. 
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Compu/Think ? We do! 


NEWS NEWS NEWS 


Everything going on is in...... 


COMPUTHINK DISC REVIEW 


Time to give up tape? 


HEX RULES? 


Round and round to good effect. 


TECS 
Technologics Expandable Computer System. OK? 


CT NEXT TIME 


What we’re up to next month. 


MICRODIGITAL’S M5! 


First time review. 


SOFTSPOT SPECIAL 


Twelve pages of your own programs. 


PRESTEL 
Post Office bring home the goods. 


WORD PROCESSOR SYSTEMS SURVEY 


A few words about a wordy few. 


$100 16K CARD 


Expand your memory cells. 


INTRODUCING BASIC 
Learn a bit by playing with bits. 


PRINTOUT 


Readers views expressed? No comment! 


“TUNEFUL NASCOM 


Baudy tunes for all! 


so} Wy x Sin te 
Dist 


ributed by Ar | Limited, Lincotn. 


EDITORIAL AND ADVERTISEMENT OFFICE 
25-27 Oxford Street, London W1R 1RF. Telephone 01-434-1781/2 Telex 8811896 





The world’s smallest programmables 


CASIO can be music 
e World’s first LCD pocket-sized to your 


complete scientific programmables. 
eos. 

















e Both use algebraic operating 
system. 


e The FX 501P offers 128 steps and 
11 memories. 


e The FX 502P offers 256 steps with 
22 memories. 


e Both have Automatic Power Off 
after approximately 14 minutes 
non-use, with the programme 
stored in the 11 or 22 non- 
volatile registers. 


e Dimensions of both are: 
9:6mm H x 71mm W x 141.2 mmD 
(2" H x 22” W x 5} D). 


e Optional FA-1 Program Adaptor avail- 
able for either model — permits pro- 
grams to be recorded on standardtape @ 
cassette recorder and stored for re-entry 
later. 


e Optional FA-1 Program Adaptor also 
contains a music switch which converts 
both calculators into musical , 
synthesizers — keys 1 through 8 contai 
pre-programming for a full musical 
octave. ‘ Ga . 
Model RRP Our Price | _ 
FX-501P £59.95 £49.95 
FX-502P £79.95 £69.95 
FA-1 £24.95 £19.95 
Prices are inclusive of VAT 
and post and packaging 
Send 25p for illustrated brochures 
on quality CASIO calculators, priced 
from £8.95 or the superb range of 

multi-function watches from £19.95 
Send cheques, P.O., or phone your 
ACCESS or BARCLAYCARD number eo Qe 














\ 





to:- | es 
TIMETRON 2%;" \e® 
Telephone 0223 67803 @e base) 
Timetron, 164/167 East Road Cambridge CB1 1DB —_— ‘Please supply: Remittance £_ 
Credit card no. MANVIOLE 2 722 oy tek Address 

















4 COMPUTING TODAY — MAY 1979 


NEW SOFTWARE 


Two new software catalogues arrived during 
the month. The first was the new Petsoft cat— 
alogue, bursting at the seams with new progr— 
ams. These include 6 new Business packages, 
8 new Educational and 8 new Games.The new 
catalogue is obtainable free from Petsoft,PO 
Box 9, Newbury,Berks. The second to arrive 
was from A.J.Harding, the TRS—80 software 
house. Again it’s full of new programs as well 
as many tried and tested ones. One of the 
unusual features is the interspersion of tips on 
the TRS—80 which will be of great value to 
the user. Contact A.J.Harding at 28 Colling— 
ton Avenue, Bexhill, East Sussex. 


THE BYTE SHOP 
MOVES IN 


The Byte shop have moved into London’s 
West End, opening a new shop in the Totten— 
ham Court Road. Among the currently 
stocked systems are the SWT 6800, the PET, 
Cromenco and Compucolor ||. The policy is 
to equip from stock any level of user from the 
beginner right up to the small businessman. 
Other product held in stock ranges from pro— 
gram packages to hardware add—ons. For 
further information write to the Byte Shop, 
426/428 Cranbrook Rd, Gants Hill, Ilford. 


ELECTRO—PRINTER 





An electrosensitive paper printer 
in OEM form is available from 
Dataplus Ltd of Cheltenham. It 
can handle alpha’s and graphics 
in any size and form, using a 
120 pin multi—stylus head for 
printing. The unit is virtually 
silent in operation and prints at 
up to 400 cps, that is equivalent 


to 20 lines per second with 5x7 
characters. Designed chiefly for 
the instrumentation market it 
can be built into terminals and 
point of sale units. The unit is 
116 by 65 by 130 mm and 
weighs 1.1 Kg. For further data 
contact Dataplus on 0242— 
30030. 
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SPLINK HELPS DEAF 
COMMUNICATE 


An electronic aid for the speech 
and hearing handicapped has 
been developed by Medelec of 
Manor Way,Woking. Tel 048— 
62—70331. The unit is micro 
based and has access to 950 of 
the most commonly used words 
in our vocabluary. The user can 
build up sentences from the 
keyboard and display them ona 
domestic TV. The main area of 
projected use is for the deaf or 
those with a dysphasic condit— 
ion. 50 sets are currently under 
trial and it is hoped to go into 
production in the Autumn. It 
is also hoped to generate inter— 
est within the NHS. 





COMART 
LAUNCH 
TWO 


Comart have released two new 
versions of the Cromenco Z80A 
based processor. System 3/64 
has dual 8°’ floppies and 64K of 
memory and comes with VDU 
and printer interfaces. Langu— 
ages supported include COBOL, 
Extended BASIC and FORTR— 
AN IV. Cost is £4385. System 
2/64 has mini—disk drives and 
64K and costs a mere £3050. 
Comart have also moved to new 
premises but the postal address 
is still PO Box 2, St Neots. 
Cambs. Tel 0480—215005 



















FREE FLOPPY BOOK 


A new book explaining the essentials about 
floppy disk systems has been published. Call— 
ed “The Floppy Disk, What You Should 
Know" it is produced by Square One Co. The 
idea behind the book is to educate people in 
how to use and handle floppies. The book is 
free and available from Square One Co., 614 
Eighteenth Avenue, Menlo Park, California, 
94025, 






















| Happy 
Memories 


71L02 450ns 80p 
21L02 250ns 95p 





TRS-80 16K Memory Upgrade Kit £75 
Full instructions included 
S100 16K Static RAM Kit 250ns £195 
Bank select, 4K boundaries, all sockets, 
components and Instructions included 


with 4K £81, with 8K £119, with 12K £157, 


A&T add £15 


ASCII Keyboards from the USA £48-50 
59 keys, 128 characters, alpha-lock, 
repeat, pos. and neg. strobe, send 
SAE for data sheet 


Science of Cambridge Mk 14: 


Set of 18 Texas low-profile sockets £2-80 


Texas low-profile DIL sockets: 
pins 8.14.16. 18.20. 22. 24. 28. 40. 
pence 10. 11. 12..17:.08: 20. 22. 28. 38) 


Antex Imm bits CCN or CX17 45p 


Call or write for 74LS price list 


VAT included. 20p p+p under £10 order 


5 Cranbury Terrace, Southampton, 
Hants, SO2 0LH 





BELL GETS THE BIRD! 


We must apologise most profus- 
ely to two of our authors who 
submitted articles for the April 
issue. The Nascom Package was 
in fact written by Mr.M.Bell and 
not by Mr.R.Bird. Mr. Bird did 
in fact write the 16K RAM art- 
icle, 


2114 450ns £5-25 
2114 250ns £5-50 
4116 250ns £7-50 2708 450ns £6-/5 


Tel: (0703) 39267 





TM990 TRAINER 
FROM TEXAS 


A single board micro teaching aid has been 
announced by Texas Instruments. Called the 
TM990/189M it is designed for low—cost, 
hands—on experience for engineers and pro— 
grammers. Based on the 9900 16 bit micro 
it has 1K onboard RAM and 4k of ROM. 
Mass storage is provided by a cassette inter— 
face, Input is via a 45 key alpha—numeric 
pad and output is from a 10 digit display, any 
10 bits from 32 may be viewed. The cost is 
£256 for 1—9 off. Also available now is a 
design manual for the 9900 series, at £8 it is 
aimed at all sections of the engineer field. 
Further information on both these products 
is available from Texas Instruments, Manton 
Lane, Bedford MK14 JPA. 


ITHACA S100 
AT NEWBEAR 


Newbear are now stocking quantities of the 
Ithaca Audio $100 range. These include the 
following; 8K static RAM, a 2708 / 2716 
EPROM card, a video display card, 280 CPU, 
disk interface and a prototyping card. All are 
available as ready built and tested or as naked 
boards. Contact Newbear on 0635—49223. 


THE TOTAL SOLUTION FROM 


ALMARC 


Now Almarc & Vector Graphic offer the complete solution to your computing 
needs for £2300,00°, The Vector MZ needs only the addition of a V.D.U. and 
its ready to go. Completely assembled and fully tested, the Vector M? offers 
the following features as standard — 





5-100 bus 
4 MHz 7804 processor 

158 instructions 

Two quad density Micropolis floppies — over 630k bytes on line 
Serial port 

Two parallel ports 

12K prom/ram board with extended monitor 

@ Extended disc Basic 


@eees000 


Simply connect wiur peripherals. (Elbit YD Us. & Centronics printers =e 
available from Almare) and you're up and running and, because the MZ uses 
the S-100 bus, you-can plug ina massive range of add-on units 


. , 48K Internal RAM Standard 
STOP PRESS: ong cpm now available 











Ring or write for a demonstration to — 


ALMARC DATA SYSTEMS LTD. 


29 Chesterfield Drive 
Burton Joyce, Nottingham 
Tel: 0602 248565 


“Discount terms available 
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MICRO HIRE 


available. 


NEWS 


lf you want to try out your ideal system bef— 
ore actually parting with the hard—earned 
cash Microdigital Hire may be your answer. 
The range of machines available is quite large 
and includes the PET at £35 per week, NAS— 
COM at £14,Sorcerer at £50,Apple II at £70. 
The service will be on a personal basis if you 
are within driving distance of the shop or by 
Securicor.Potential customers 
Mike Maughan on 051—227—2535. A full 
technical and software backup service will be 


should ring 





RAIR GOES TO 
COLLEGE 


Thurrock Technical College is 
using the Black Box on Compu- 
ter Science courses to develope 
and de-bug COBOL programs 
before running on the Essex 
county mainframe.This increa- 
ses throughput on the main— 
frame as programming errors are 
reduced.Kitsen College of Leeds 
are also using a Black Box for A 
levels to run BASIC,COBOL and 
FORTRAN programs. They are 
also hoping to use it as an admi- 
nistrative tool and a student 
data base. Several other colleges 
are using the Black Box includ— 
ing Sterling University and 


SOLAR 
LCD 


6 digit. 17 
functions 


Hours, mins . secs 


day 


date. day of week 
1/100th, 1/10th 


secs 


Hastings College of Further 
Education,and a total of 50 
machines are now installed in 
educational establishments.For 
further information ring Mark 
Potts on 01-836-4663. 

Also announced from RAIR is 
the H1410 VDU. Produced by 
Hazeltine it is an upgrade of the 
model 1400. it produces the 64 
character ASCII subset in 5x7 
dot matrix form ona 12” screen 
All 128 ASCII characters may 
be accessed from the keyboard. 
Connection is via an RS232 at 
selectable Baud rates up to 9600 
Price is £590 or £37 per month 
rental. Further information 
from Howard Sayles on 01-836- 
4663. 


ATARI VIDEO COMPUTER 


CHRONOGRAPH bs SYSTEM with COMBAT 


£138.85 + VAT 
full range of cartridges plus more 
on the way 
free colour brochure available 


Spin and lap modes 


Back-lighit, auto 


calendar 
Stainless steel 
bracelet 

and back 


Adjustable bracelet 


Ohio Scientifics Full 8k basic and 
4k RAM built & 


12 month guarantee Superboard \ & tested 


ONLY 


£13.95 inc. VAT p&p At last it’s here! 


LCD ALARM 


24 hr. alarm 


Standard Features 
@ Uses the ultra powerful 6502 microprocessor 
® 8K Microsoft BASIC.in-ROM 
@ Full feature BASIC runs faster than currently 
—full details available personal computers and ai! 8080. 
based business computers 
on request 4K static RAM on board expandable to 8K 
s Full 53-key keyboard with upper-lower case and 
user programmability 


Hours. mins.. secs £263 + VAT Kansas City standard audio cassette interface for 


day, date aipha 


day 


backlight, auto 


calendar 


Adjustable stainless SO FTY £79.50 + VAT (Kit) 


steel bracelet 


high reliability 


DEVELOPMENT AND TRAINING |B. 


on request 


AID 
“COPIES + BURNS EPROMS 


ONLY £12.95 ff. | 
bi TEES ea) DEVELOPS FIRMWARE ON TV 





LCD ALARM 
CHRONOGRAPH 


All usual features 
Perpetual calendar 
day 

date, month and 
year 

24 hour alarm with 
on/ 

off indication 
1/10 second 
chronograph 
measuring net 

lap and first and 
second place times 
Dual time zone 
facility 

mght light 

12 month guarantee 


ONLY 
£22.95 (inc. VAT p & pD) 


SOLAR 

LCD ALARM 
CHRONOGRAPH 
as for VTO6 and 
with Solar 


assisted panel 
12 month guarantee 


ONLY 
£27.95 (inc. VAT pé& p) 


Full details on request — prices included VAT unless stated, cheques or P.O.s or telephone Card No. to 


VIDEOTIME PRODUCTS, 56 queens ro 


BASINGSTOKE, HANTS RG21 1REA. Tel: (0256) 56417 TLX: 858747 


MONEY BACK GUARANTEE 
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The twin mini floppy disc system provides 
off line storage of programs and data 
accessible more than 100 times faster than 
tape storage. Each 54” DISKETTE can 
store up to 81,920 bytes of program or 
data. Random average seek time may well 
be as low as 370 microseconds. 


The twin drives and controller are housed 
in a metal saddle maintaining an integrated 
configuration, one of the major features of 
the PET. Connection is via the PET 
memory expansion port and the system 
comes complete with a PROM which boots 
the disc resident P-DOS into RAM. Control 
of the disc system is via PET BASIC USR 
instruction with simple commands from 
either the keyboard or under program 
control. 

IBM 3740 compatible disc system. 


The following disc system commands are 
available LOAD, SAVE, CREATE, DELETE 
and CATALOGUE. The file management 
system provides for up to 8 files to be opened 
concurrently. Files can be Pai EAD, 
WRITE, UPDATE and Si a 
APPEND mode. The user 
may write his own disc 
system modules to 
expand the facilities of the 
disc resident system. 


£950.00 excluding VAT. 



































New Self-Contained '\§ 
12” Monitor for 
Your Micro... 


Uncased - £60. 


as above 
but CASED £85 +vat « p/P 


The unbeatable # including 
CROFTON 6800 MICRO on board Prom 
is probably the best = — xir-— 
value for money today 


POWER SUPPLY £20 EXTRA+VAT & P/P 


+ VAT & P/P 


Crofton Electronics Ltd. 
35 GROSVENOR ROAD. TWICKENHAM 


MIDDLESEX - 





Telephone: 01-891 1923 
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CLUB NEWS 


several new clubs have emerged 
from the mailbag over the last 
month and include the follow— 
ing. 

Mr Michael Dean is starting up a 
TRS—80 users club in the Essex 
area and would like anyone 
interested to contact him. His 
address is 22 Roughtons, Gall— 
eywood, Chelmsford. 








The National Association of 
6502 Users is growing and curr— 
ently has 33 members. New 
members are welcome and sho— 
uld contact the secretary, Mr W 
R Wallenborn at 21 Argyll Ave. 
Luton, Beds LU3 1EG. 








An independant NASCOM users 
club (JNUC) has been formed to 
promote the machine. Member— 
ship is £5 p.a. and you will rec— 
eive at least 6 newsletters. One 
of the nice features is the soft— 
ware service, they will market 
members programs and ensure 
that the programmer gets a 
royalty for each sale. They may 
be contacted at Reliance Build— 
ings, Damside Street, Lancaster. 


If you live in the Bournemouth/ 
Poole area of Dorset and are 
interested in joining a micro— 
club please contact Mr lan 
Preece who is trying to start one 
up in that area. The address to 
write to is 246 Stewart Road, 
Charminster, Bournemouth. 


rr 





Finally on the club scene we 
have heard about the formation 
of the Grampian Amateur 
Computer Society. Membership 
is currently 16 and they meet 
on the second Monday of each 
month. For further information 
contact the President, Michael 
Brown, at 282 Queens Road, 
Aberdeen AB1 SDR. 








As a postscript we received a 
news item from the Keswick 
Chess Club about their match 
against the PET Microchess 2.0 
program. They won 5—1 ! The 


fastest winner was Robin 
Bumstead in 13 minutes. His 
only recorded comment was 


that he would like to have one 
at home to play with. 


NEW MICRO FROM 
DIGITAL 





Digital Equipment have laun— 
ched a new LSI-—I!! family cpu. 
Designated the LSI—II/23 it is 
fully compatible with the exist- 
ing LSI series bus and emulates 
the PDP—11/34 mini-computer, 
The new micro features the full 
instruction set of the 11/34 and 
can run RSX-11M and RSX-11S 
which are multi-tasking, multi— 








user operating systems.Software 
supplied is the standard range of 
languages for the LSI—II family. 
The unit can address 256K byte 
of memory by using a memory 
Management unit similar to that 
of the 11/34. The cpu is a dir— 
ect plug in replacement for the 
LSI—II/2 and will provide an 


instant upgrade for users of this — 


system. It will be available as a 


boxed unit with power supplies | 
or as an OEM assembly, Digital | 


may be contacted on 0734— 
563555. 


| 12,000 
BUILD THE ai Reavy sotp 


oe ee 


WE ARE THE SOLE APPROVED LONDON 


MODULAR 
MICROCOMPUTER 


STOCKIST & NATIONAL DISTRIBUTOR 


NEW LOW PRICE | 
£165 55.0 KITS IN STOCK: 
SYSTEM KITS Se eee @ BRITISH DESIGN hd U. K. BEST SELLING KIT 
3 FEATURES a Sa 
Our kits are based on the National RAM I/O board £26.75 | = 
semiconductor SC/MP CPU board £42.90 F ie RBG WETE EMERY 
microprocessor. aney offer a unique Memory Extension £38.50 oer 
stage by stage bulldingandlearnng 4K RAM £92.95 SUPPLIED I AIT FORM FOR SEE ASSEMBLY 
system which develops from asimple Cassette interface £16.50 FULLY SCREENED DOUBLE-SIDED PLATED 
digital display unit, through a HEX ASCII keyboard £46.50 THROUGH HOLE PRINTED CIRCUIT BOARD 
B 2cdress and display stage to a Basic SC/MP board £23.25 awh 
i Ronnie’ mini-computer with ASCII Bus board © 3.00 1K X 8 MONITOR PROGRAM PROVIDING 
rete aisles sit display ope HEX I/O £62.55 POWERFUL MOSTEK 280 CPU 
ilities are in prepara 16 X 49 CHARACTER DISPLAY INTERFACE TO 
Fthakiicas Power Supply £19.50 STO. UNMODIFIED TV 


including software. Many of the kits can 


be uaed to supplement other systems, £37.00 | * TV DISPLAY MEMORY MAPPED FOR HIGH 


SPEED-ACCESS 
| * ON BOARD EXPANSION TO 2K % 8 EPROM 
#* ON BOAAD EXPANSION FOR ADDITIONAL 
1617/0. UMES 
* MEMORY May BE EXPANDED TO FULL GOK 
SOFTWARE 
* 16 © 8 MONITOR PROGRAM PROVIDING ; 
* 8 OPERATING COMMANDS SUPPORTING MEM EXAMINE /MODIFY /TABULATE/COPY/BREAKY | 
SINGLE STEL EXECUTE TAPE. LOAD. TAPE DUMP 
# REFLECTIVE MONITOR ADDRESSING FOR FLEXIBLE MONITOR EXPANSION THROUGH USER 
PROGRAMS 
* MONITOR SUB-AOQUTES INCLUDE — DELAY ASCII CODING. BINARY TO HEX CONVERSION. CLA 
SCREEN. SCROLL UP. STRING PRINT. CURSOR SHIFT AND MANY OTHERS 


Order From: de Boer Elektronika, EXPANSION PAR POWER. SUPPLY FOR UR 19 | 
2 Lynn Road, Grimston, King’s Lynn, TMEMORY KITS UNCLUSVEACHAROWARE, > EXPANSION © 610.80 | 
Norfolk PE32 1AD. ee : cI £24.50 | 


140. EXPANSION MKII_ 
Telephone: 04856-553 + 10 BOARD WiTl DECODERS AND ALL HARD. 


Control EPROMs 
Video display Terminals 


For further information please send 
SAE. 


Please make cheques payable to ‘de 
Boer Elektronika’. All prices include 
VAT, but please add 50p for P & P. 


#* BA POWER SUPPLY FOR LARGER THAN 326 
£60.00 
WARE EXCEPT ICS 


EXPAN SION 
* EXPANSION CARD FRAME 
Li ACCEPT UP TO 3 Pie 1 CTC AND # EPROM PROGRAMMER 
_ 1 UART * EFROM ERASER 

# KEYBOARD CABINET £3.50 
« PROGRAMMING MANUAL £4.00 
Lge Wpaoy a Hi £25.00 
E25.00 


£40.00 
£25.00 


CeO BASIC hate £35.00 
AP ASSEMBLERE DITCH £32.00 
| e Demonstrations continuous daily — we welcome export. Educational and industrial 


me uiries. 
E Sip bree SEND S.A.E. 93" x 6)", STAMP 12ip. VAT 8% ALL ITEMS 


[" deboer 
elektronika 


EXCEPT BOOK 
All mail to: 
Kieine Berg 39-41 Eindhoven 4 
Nederland, tet 040 4486229 


a 
ff secede! oso sais HENR "| Henry's Radio 


404 Edgware Ad. 
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HARRIS IN SPACE 


The Space Shuttle program is to 
use the Harris 6100 12bit CMOS 
micro as a replacement for the 
clumsy umbilical cord. The cpu 
will give constant monitoring of 
the space suit conditions and 


DATACORDER FOR 
THE UK 


An American designed low-cost 
data capture unit is now being 
marketed in the UK by Office 
Services Swindon, The unit is 
designed as a stand-alone device 
and costs between £2000 and 
£3000 depending on quantity. 
Based on a Z80 cpu the unit 
incorporates an 80 character 
printer, an ECMA/ANSI cassette 
recorder, a 40 character display, 


10 





display the data on a chest pan— 
el for the astronaut to observe. 
As an added bonus the micro 
will provide a navigation system 
and propulsion control for the 
free flight situation. Must say 
though that the guy in the suit 
doesn’t look too happy with the 
idea at all! 





Rus 


full keyboard and an acoustic 
modem. The 16K memory can 
be expanded to 64K and to en— 
able communication with the 
outside world it has an RS232 
interface. Programming the dev- 
ice is by a language called Quick 
which is what it says it is! It can 
be used for most conventional 
data input and for form gener— 
ation e.g. invoices, orders etc.. 
The machine will also support 
extended BASIC for stand-alone 
processing. Office Services can 
be found at 78 wimpole Street, 
London W1. 


CONFERENCE NEWS 


The European Conference on 
Applied Information Techno— 
logy will be held at Wembly 
Conference Centre between the 
25th and 28th September. The 
BCS will be co—ordinating the 
event and you should ring 
0895—31118 for more details.... 


The dates for INFO 80, that’s 
the third International Business 
Computing, Word Processing 


and Information Management 
Exhibition and Conference to 
those who want it spelt out, 
have been settled. It will be held 


in. the Cunard International 
Hotel from the 12th to 15th of 
Feb. 1980. The organisers, BED 
Exhibitions Ltd., may be reach- 
ed at :— Bridge House, Rest— 
moor Way, Wallington, Surrey. 





PROGRAM ERROR 


One tiny error crept into the 
NASCOM package last month, 
but it does tend to have rather 
nasty effects on your data. The 
error is in line OF6D where the 
code 13 should be replaced by 
the code 1E. Several people 
seem to have problems loading, 
if this happens to you please 
WRITE in and we will forward 
the problems to the author. 


DATA TERMINAL 


New from Micronics, the Micros 
people, is the Microlink V820 
portable data terminal. The unit 
is based on the Z80 cpu and has 
a built in keyboard and acoustic 
modem. There is also a 40 col— 
umn printer with an optional 
TV interface. Designed for use 


NEWS 


GO TO WORK ON A 
CPU 


The Greater Manchester ida 
port Executive ere shortly to 
install a DEC PDP—11/70 pro— 
cessor and peripheral hardwere 
to improve the bus services 
! throughout the , county. 
| ter will be te second 
UK user of TRAX’ DEC’S 
transaction processing software,’ 
and this is expected to cut 
design costs by at feast 30%. 
The processor will be located in 
the executives HQ in the centre 
of Manchester and will be 
connected to ali 19 depots 
by DEC VT62 terminals. The 
first application of the system 
will be- &® bins eye! their 
tions information “Conad 
This will enable up to the 
minute scheduling of buses 
once a main time table has 
been agreed on. The Prin— 
cipal program to run on the data 
from TOPIC will be a version 
of The Leeds University 
VAMPIRE and is hoped to 
make substantial cost savings 
without affecting scheduling. 
Mice mainframe at GMT is an 
360/70 and the 
PoP-11/70 witli act as a front 








on the road by salesmen and 
engineers the basic unit will cost 
£1600. Mass storage is by cass— 
ette and a variety of firmware 
options will be available soon, 
including BASIC and a text 
processor, both in ROM. The 
whole unit is built into an exe— 
cutive style case. Contact Micr— 
onics on 01—892—7044, 
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technical 
book service 





What Is A Microprocessor ? 

2 Cassette tapes plus a 72 page book deal! with 
many aspects of microprocessors including 
Binary and Hexadecimal counting, Pro— 
gramming etc. £10.75. 


NEW: 
Adams, C. BEGINNERS GUIDE TO COM- 


-PUTERS AND MICROPROCESSORS WITH 


PROJECTS £5.60 
Understanding building programming and operating 
your own microcomputer. 


NEW: 

Albrecht, B. BASIC FOR HOME COMPUT- 
ERS. A self teaching guide £4.75 
Shows you how to read, write and understand basic 
programming language used in the new personal size 
microcomputers. 

Albrecht B. BASIC. A self teaching guide 
(2nd edition) £4.50 
Teach yourself the programming language BASIC. You 
will learn how to use the computer as a tool in home or 
office and you will need no special maths or science 


background. 

Alcock, D. ILLUSTRATING BASIC £2.60 
This book presents a popular and widely available 
language called BASIC, and explains how to write 
simple programs. 

Altman, 1. MICROPROCESSORS ~~ £10.65 
Gives a general overview of the technology design 
ideas and explains practical applications. 


Altman, L. APPLYING MICROPROCES- 
SORS £12.00 


Follow volume which takes you into the second and 
third generation devices. 


Aspinall, D. INTRO TO MICROPRO- 
CESSORS £6.40 
Explains the characteristics of the component. 
NEW: 


Barden, W. Z-80 MICROCOMPUTER 
HANDBOOK £7.65 


Barden, W. HOW TO BUY AND USE MINI- 
COMPUTERS AND MICROCOMPUTERS 

£7.75 
Discusses these smaller computers and shows how 
they can be used in a variety of practical and recreational 
tasks in the home or business. 


Barden, W. HOW TO PROGRAM MICRO- 
COMPUTERS £7.00 


This book explains assembly language programming of 
microcomputers based on the Intel 8080, Motorola 
MC6800 and MOS Technology MCS6502 micro- 
processor. 
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Barna, A. INTRODUCTION TO MICRO- 
COMPUTERS AND MICROPROCESSORS 

£7.50 
Provides the basic knowledge required to understanc 
microprocessor systems. Presents a fundamental dis- 
cussion of many topics in both hardware and software 


Bibbero, R. J. MICROPROCESSORS _IN 
INSTRUMENTS AND CONTROL £12.45 


Introduces the background elements, paying particular 
regard to the dynamics and computational instrumenta- 
tion required to accomplish real-time data processing 


tasks. 

Lancaster, D. TV TYPEWRITER COOK- 
BOOK £7.75 
An in-depth coverage of tv typewriters (tvs) the only 
truly low cost microcomputer and small display inter- 


face. 

Lancaster, D. CHEAP VIDEO COOK- 
BOOK £6.50 
Lesea, A. MICROPROCESSOR INTERFAC- 
ING TECHNIQUES £7.50 


Leventhal. INTRO TO MICROPROCES- 
£16.70 


Lewis, T. G. MIND APPLIANCE HOME 
COMPUTER APPLICATIONS £4.75 


EW: 
Libes, S. SMALL COMPUTER SYSTEMS 
HANDBOOK £5.75 


The Primer written for those new to the field of personal 
home computers. 


NEW: 

Lippiatt. ARCHITECTURE OF SMALL 
COMPUTER SYSTEMS £4.35 
NEW: 

Moody, R. FIRST BOOK OF MICRO- 
COMPUTERS £3.85 
(the home computer owners best friend) 

McGlynn, D. R. MICROPROCESSORS — 
Technology, Architecture & Applica- 
tions £8.40 


This introduction to the ‘computer-on-a-chip provides a 
clear explanation of the important new device. 


McMurran, PROGRAMMING MICRO- 
PROCESSORS £5.50 


A practical programming guide that includes architec- 
ture, arithmetic/logic operations, fixed and floating point 
computations, data exchange with peripheral devices 
computers and other programming aids. 

NEW: 

Nagin, P. BASIC WITH STYLE £4.00 
Programming Proverbs. Principles of good pro- 
gramming with numerous examples to improve pro- 
gramming style and producing. 


NEW: 
Ogdin SOFTWARE DESIGN FOR MICRO- 
COMPUTERS £7.00 


NEW: 
Ogdin. MICROCOMPUTER DESIGN £7.05 


Peatman, J.B. MICROCOMPUTER BASED 
DESIGN £19.00 
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This book is intended for undergraduate courses on 
microprocessors. 


NEW: 

Bursky, D. MICROCOMPUTER BOARD 
DATA MANUAL £5.40 
Bursky, D. MICROPROCESSOR DATA 


£5.40 
Includes complete description of the processor. Sup- 
port circuits, Architecture, Software, etc. 
Coan, J.S. BASIC BASIC £7.50 
An introduction to computer programming in BASIC 
language 
Coan, J.S. ADVANCED BASIC £7.30 


Applications and problems 


NEW: | 
Duncan. MICROPROCESSOR SOFTWARE 
ENGINEERING £13.50 
NEW: 


Freiberger, S. CONSUMERS GUIDE TO 
PERSONAL COMPUTING AND MICRO- 


COMPUTERS £5.50 
NEW: 

Frenzel, L. GETTING ACQUAINTED WITH 
MICROPROCESSORS £7.10 


This is an.invaluable book for those who want to know 
more about hobby and personal computing. 

Gilmore, C. M. BEGINNERS GUIDE TO 
MICROPROCESSORS £4.75 


Gosling, R.E. BEGINNING BASIC £3.25 
Introduces BASIC to first time users. 

Graham, N. MICROPROCESSOR PRO- 
GRAMMING FOR COMPUTER HOB- 


BYISTS £7.00 
Haviland, N. P. THE COMPULATOR 
BOOK £6.20 
Building super calculators and minicomputer hardware 


with calculator chips. 

Heiserman, D. L. MINIPROCESSORS 
FROM CALCULATORS TO COMPUT- 
ERS £4.85 
Hilburn, J. L. MICROCOMPUTERS, 
MICROPROCESSORS, HARDWARE, 
SOFTWARE AND APPLICATIONS £16.95 
Complete and practical introduction to the design, pro- 
gramming operation, uses and maintenance of modern 


microprocessors, their integrated circuits and other 
components, 

Klingman, E. MICROPROCESSOR SYS- 
TEMS DESIGN £16.95 
Outstanding for its information on real microprocessors, 
this text is both an introduction and a detailed informa- 
tion source treating over a dozen processors, including 
new third generation devices. No prior knowledge of 
pe So aeasats Or microelectronics is required for the 
reader 


Kemeny, J. G. BASIC PROGRAM- 
MING £6.10 
A basic text. 


Korn, G. A. MICROPROCESSOR AND 
SMALL DIGITAL COMPUTER SYSTEMS 
FOR ENGINEERS AND SCIENTISTS £19.00 


This book covers the types, languages, design software 
and applications of microprocessors. 


COMPUTING TODAY — MAY 1979 


Rao, G. U. MICROPROCESSOR AND 
MICROPROCESSOR SYSTEMS £20.50 
A completely up-to-date report on the state-of-the-art of 
microprocessors and microcomputers written by one of 
the leading experts 
Rony, P.H. THE 8080A BUGBOOK: Micro- 
computer Interfacing & Programming 
£8.15 
The principles, concepts and applications of an 8-bit 
microcomputer based on the 8080 microprocessor IU 
chip. The emphasis is on a computer as a controller. 


Scelbi. 6800 SOFTWARE GOURMET 
GUIDE AND COOKBOOK £7.80 
Scelbi. 8080 SOFTWARE GOURMET 
GUIDE AND COOKBOOK £7.80 
Scelbi. UNDERSTANDING MICROCOM- 
PUTERS £7.60 


Gives the fundamental concepts of virtually all micro- 
computers. 


NEW: 

Schoman, K. THE BASIC WORK- 
BOOK £3.70 
Creative techniques for beginning programmers. 
NEW: 

Sirion, D. BASIC FROM THE GROUND 
UP £6.00 
Soucek, B. MICROPROCESSORS AND 
MICROCOMPUTERS £18.80 


Here is a description of the applications programming 
and interfacing techniques common to all micropro- 
cessors. 


NEW: 

Spracklen, D. SARGON £9.75 
A computer chess program in Z-80 assembly language. 
NEW: 

Tracton. 57 PRACTICAL PROGRAMS & 
GAMES IN BASIC £6.40 
Programs for everything from Space war games tc 


Blackjack. 
Waite. M. MICROCOMPUTER PRIMER 
£6.25 


Introduces the beginner to the basic principles of the 
microcomputer, 

Ward. MICROPROCESSOR / MICRO- 
PROGRAMMING HANDBOOK £6.00 


Authoritative practical guide to microprocessor con- 
struction programming and applications. 


NEW: 
Veronis. MICROPROCESSOR £12.85 
Zaks, R. INTRODUCTION TO PERSONAL 


AND BUSINESS COMPUTING £7.50 
Zaks, R. MICROPROCESSORS FROM 
CHIPS TO SYSTEMS £7.50 








Note that all prices include postage and packing. Please§ 
make cheques, etc, payable to Computing Today Bookl 

| Belvice (Payment in U.K. currency only please) and send 
Computing Today Book Service. 

P.O. Box 79, 

Maidenhead, Berks. 





Mr. T. Turnbull — Petsoft Consultant 


If you own a PET and want 
a disk now, read on... 


ness computer system is mass storage. It is an 

unfortunate fact that although a cassette based 
system will be more efficient in terms of data handling 
than it's manual counterpart it can actually be slower in 
terms of data retrieval. Searching through files on 
cassette for specific records is a very time consuming busi— 
ness and unless the software is written to allow the pro- 
cessor to perform other tasks during this period the 
wastage of actual computing time is high. With a disk 
based system this waiting time is greatly reduced, and the 
use of disks for large database handling is of great import- 
ance. It should be noted that commercial digital tape 
mechanisms, as opposed to the audio type, tend to be 
much faster and are still used in large computer installa— 
tions as back-up storage to the on-line disks. 


G: of the most vital requisites for any small busi- 


A Disk, A Disk, My Computer For. . . 

The PET has had large amounts of software written for 
it and up till now this has been cassette based owing 
to the lack of a suitable disk. Commodore have promised 
a dual disk drive for the PET in May but there is a currently 
available alternative. The Compu/Think dual floppy drive 
has generated considerable interest in both the home 
and small business markets and we decided to take a look 
at it and give our comments about it. 

Before we had actually got around to this task we heard 
from Petsoft that they were also interested in the device. 
We were offered the evaluation prepared for them by one 
of their technical consultants and the following report is 
based on that document. 


System Overview 

The disk operating system goes under the trade name of 
DISKMON and uses the well tried PERTEC disk drives. 
This gives the system good reliability and long life. 

The main drawback of this system is that you need the 
EXPANDAPET memory board before you can fit it to your 
PET (MINIMUM 16K), the best board to buy is the 32K 
board as the disk system needs 4K of RAM to operate and 
with a 32K board the top 8K that is not used by BASIC 
can be used to store the machine code program for the 
disk without interfering with the storage of BASIC pro- 
grams and thus allows full use of the 32K that can be 
accessed by the PET. 

The memory board only takes around 20 minutes to fit 
and the ROM card for the disk just plugs into one of the 
slots on the memory board, another of the 4 slots on the 
board is used to plug in the disk unit connector, leaving 
2 spare slots for future expansion. One of these slots 
can be used later to upgrade the disk system to double 
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density. In its present form each disk holds 100K and 
if double density option is fitted this would allow 400K 
on line. The standard unit as it comes has 200K on line. 


Command Set 


The ROM card gives PET BASIC 9 additional commands 
that can be used in the “READY” mode. 


$FORMAT + 

The D stands for the number 1 or 2 depending on 
which drive you are using. This command formats an 
unused disk into 40 separate tracks, of these 39 are usable 
as number 1 is used for the disk directory. All disks must 
be formatted before use. 


$MEM, AAAA 

This command dumps a page of memory to PET’s screen 
in hexadecimal and character format. The _ starting 
address must be a 4 digit hexadecimal number and the 
basic interpreter can be examined. The use of the 
graphics while displaying the memory dump to screen 
allows you to see where all keywords and error messages 
are stored. 


$GO 

This command executes a machine language program 
which has just been loaded into the PET using the $LOAD 
command. After loading a machine language program from 
disk the PET pointers are set to obey the $GO instruction 
and run a machine code program from the beginning, 
this saves working out the SYS address. 


$DIR + D 

This command lists the programs that are on a specified 
disk (1 or 2) and tells you the number of free tracks left 
available to the user. 


$LOAD #+ D,$SSAVE + D 
These 2 commands load or save a program from a 
specified disk. 


$LOAD + OD,FILENAME 
This command would load a BASIC program from drive D 


$SLOAD + OD,FILENAME.GO 
The suffix .GO tells you it is a machine code program that 
has been loaded. 


SSAVE = D,FILENAME 
This is used the same way as load command, with one 
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exception, if saving a machine code program you can if 
you want specify the range and starting point of the 
program. 


SSAVE + D,WARTREK.GO,033A,04FF 

This would save a machine code program that starts at 
address 033A and ends at O04FF. There is no need to 
specify these parameters when loading it back into PET 
as this is automatically taken care of. 


SERASE + D,FILENAME 

This command erases a program from disk and 
reorganises free space so all free space is available for 
use and so the full disk can be used. 

An example of this could be if you erased a 2K program 
then saved a 10K program. The 10K program would go to 
the same place as the 2K was erased from and the other 
programs on the disk in front of it would all move to 
make way for the larger program. This saves a lot of time 
when wondering how a program is going to fit onto a disk 


SHALT OR $H 
This command clears PET’s program memory completely. 


SBLIST,FILENAME 

This command lists the name program to a printer and 
prints the filename at the top of the listing and numbers 
the pages every 50 lines as this command assumes that 
there are to be 50 lines to a page. 
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A view of a typical small business, or advanced home computer, system. The PET has had the expansion memory fitted to hold the 
operating system. The printer is connected to the PET via an adaptor, |JEEE-488 to RS232, for system output. 


— ee 2S = : —— 


Additional Commands 
There are another seven commands that can be used in 
READY mode or in PROGRAM mode, these are:— | 


$ODISK,R,D 
This command opens a read file on a specified disk 


SODISK,W,D 
Same command as above but opens to write a file. 


$CDISK 
This closes the currently used disk drive 


SRDISK 

This command reads the next sequential piece of data 
from a disk file and stores it in the variable DR$ where it 
can be transferred to some other variable in your | 
program. | 


SW DISK 

This command writes the contents of variable DR$ on to 

a disk data file where it can be read back later using 

SRDISK. The last piece of data stored should be the | 
string ““EOF” so an end of file can be tested for. 


SXEQ + D | 
This causes the program whose-name is in the special | 
variable DFS to be loaded and run. All variables are set to | 
zero. 
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The Compu/Think disk showing the twin, vertically mounted drives. 
The lights on the front are to indicate ‘drive on’, 





$XER + D 
As above but all variables are left intact so large programs 
can be overlayed. 


$PRNT 
This command causes the contents of special variable 
PLS to be printed on a printer, if no printer is attached 


the command is ignored. This stops a program from 
stopping dead with a ‘DEVICE NOT PRESENT ERROR”. 


Using The System 

When first switching on your PET you must give the 
command SYS(11*4096) to initialize the disk system 
This command only has to be given once and the disk 
system is initialized till switch off. 

The only real care needed is you must make sure you 
insert a disk correctly or the write protect heads will not 
be disengaged and an error message will result and the 
disk will keep spinning until the SCDISK or SDIR) #_ OD.z. 
Instruction is then given to stop the drive. When loading 
a program the time taken is only a few seconds for a 
7K program as opposed to over 2 minutes for the cassette. 
DATA is written and read back at the same speed as 
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program loading so with this disk system you can have 
true computer file systems that are nearly on parr with a 
mini-computer. 

When double density is available the speed of the disk 
system is doubled. There is a special command for 
security, this is POKE6,100. This command only allows 
RUN, _ GO, $HALT. 

This stops programs being listed, printed out or altered 
by a user. All READY commands except the ones 
mentioned are ignored. The disk system and cassette 
can only be used under program contro! and not from 
Ready mode so no—one can steal a copy of your program 
or disrupt your disk stored programs. The only way to get 
out of this mode is to type $HALT and the PET is reset 
and the program is cleaned from memory so that not 
even after this command can your program be looked 
at. This is a very useful command for stopping persons 
pinching your ideas and it allows an inexperienced 
user to run your program without damaging it. 


Special Commands 
The disk system has 4 reserved variables these are:- 


DFS 

This variable holds the file name or program name and 
must be initialized before the command SODISK,W,D, is 
given or an error will result. 


DI$ 

This variable stores the directory information (INDEX 
INFORMATION STORED IN THE DISK DIRECTORY) 
and is 8 bytes long. 


DR$ 
This variable is used to transfer information to and from 
disk files. 


PL$ 
This variable stores information for use by a printer. 


Program Examples 

Here is an example of how a DISK file differs from the 
PET cassette file: 

PET CASSETTE FILE (READING FILE) 

10 OPEN 1,1,0,F$ 

20 FOR X = 170 200 
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30 INPUT # 1,F(X):IF ST 0 THEN 100 

40 NEXT X 

100 CLOSE 1 

The above is very slow and is prone to error if the ‘“EOF’”’ 
or ““EOT” is missed. 


DISKMON VERSION OF SAME PROGRAM 


5 DF$ = F$ 

10 SODISK,R,1:FOR X = 1 TO 200 

20 $RDISK:F(X) # VALI(DR$): IF DR$ 
THEN 100 (OPTIONAL) 

30 NEXT X 

100 $CDISK 

This is a vastly faster program. 


“EOF” 


PET CASSETTE FILE (WRITING FILES) 


10 POKE 243, 122:POKE 244, 2:O0PEN 1,1,1,F$ 
20 FOR X = 1 to 200 

SOPRINT # — 1,F(X) 

40 NEXT X 

50 CLOSE 1 

This is slow and prone to error 


DISKMON VERSION OF SAME PROGRAM 


2 DF$ = F$ 
10 SODISK,W,1:FOR X = 1 TO 200 


20DR$ # STRS$ (F(X) ):SWDISK 
30 NEXT X 

40 DR$ = “EOF”: S$WDISK 

50 $CDISK 


This program is extremely fast and reliable. 


Utility Programs 

Three programs are supplied with the disk, these are very 
useful and are as follows. 

DISKCOPY This program allows full disk copying 
and is very convenient for making 
security copies. 

This program allows the transfer and 
updating of data files from cassette to 
cassette or disk to disk or even disk to 
cassette and/or cassette to disk. 

This program fully tests the reading and 
writing of data on both disks. 


FILECOPY 


DISK-TESTER 
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DISK REVIEW 





The sloping board with the vertically aligned daughter boards is the 
ExpandaPET memory which is essential for the operation of the 
disk system. 


From the evalvation and a caretul study of the docu- 
mentation supplied it appears that this system will be a 
serious Competitor to the Commodore disk drive when it 
finally appears. The documentation is both clear and 
concise for the Compu/Think drives and the Expanda PET 
memory and makes a welcome change from some that 
has passed through our hands. Using the disks should 
prove to be no problem once the operating system has 
been mastered and the documentation is clear on this 
important aspect. 


Software Soon 

Petsoft are currently considering putting their software 
on to Compu/Think format disks. at a small increase in 
price, solely because a disk costs more than a Cassette, 
and this may well prompt a reaction from other software 
houses in his field. 

It will be most interesting to compare this system with 
Commodore’s own and hopefully we shall be able to do 
this soon. 

Our thanks are due to Petsoft for allowing us to use Mr. 
Turnbull’s report and to H.B. Computers of Kettering 
for the photographs. 
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NON -SUBSCRIBERS 


START HERE 










THE DEPARTMENT STORE; 

“MAGAZINES ? THAT'S JUST 

' BEHIND COSMETICS. NO, 

: WAIT A MINUTE... THEY'VE 

Sho re JUST MOVED TO THE NINTH 
~~ FLOOR, OR WAS IT......?” 


THE CORNER SHOP 
"SORRY MATE, THE 
DOG CHEWED YOUR 
cory.” 






ANOTHER CORNER SHOP 
“SORRY, SOLD OUT 
HAVE YOU TRIED THE 
CORNER SHOP UP THE 
ROAD?" 


4 MAGAZINE STAND 
“WE'VE RUN OUT, 

BUT | CAN GIVE YOU 
‘CAMPING NEWS’....?" 





- = a} - - oe oe a 


GIVE UP, GO HOME: 

.. AND TAKE OUT A 
POSTAL SUBSCRIPTION 
TO CT. 





It can be a nuisance can’t it, going from newsagent to 
newsagent? “Sorry, Squire, don’t have it — next one should 
be out soon.” 


Although CT is monthly, it’s very rare to find it available 
after the first week. If it is available, the newsagent’s going 
to be sure to cut his order for the next issue — but we're 
glad to say it doesn’t happen very often. 


Do yourself, your newsagent and us a favour. Place a 
regular order for CT; your newsagent will almost certainly 
be delighted. If not, you can take out a postal subscription so 
there’s nothing for you to remember — we'll do it for you. 


For a subscription, send us £8.00 (£9.00 overseas) and tell 
us which issue you want to start with. Please make your 
payment (in Sterling please for overseas readers) to CT 
Subscriptions and keep it separate from any other services 
you want at the same time. 


CT Subscriptions 
Computing Today International, 
25-27 Oxford Street, London W1R 1RF. 
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Two Bytes Are Better Than One 


TMS 9900 
16BIT 


MICROCOMPUTER 


$S-16 


“ 
paptesees 
ttteeeee 
. peceeeee 





VER OF THE 16-8IT TMS 5900 MICROPROCESSOR |S NOW AVALLA ; 
ae HARDWARE AND FAST EASY ) UNE SOFTWARE IN THE TECHNICO SS-76 *° fr PEREORMAN 
(¢ TECHNICO 16-BIT MICROCOMPUTERS ARE AVAILABLE FRON THE SINGLE BOARD SUPER STARTER SYSTEM AT 
UNDER £350 Tip TME | $S-16 WITH UP TO 65K BYTES OF MEMORY. FULL FLOPPY DISKS 64 COLOR VIDEO BOARD 
OPTION, *RS232 AND 20MA CURRENT LOOP ALL COMBINED Wit NE : AND & FI 
ENE TEC-KIT FORM ExP T MANUAL INCLUDE 












CHESS CHALLENGER °‘10” 


“It’s You Against the Computer” 


Are YOU good enough to chal- 
lenge the CHALLENGER in any Epes 
of the following 10 levels ; ae 


and WIN?? 
AVERAGE 
LEVEL RESPONSE 
TIME 
1 Beginner 5 Seconds 


2 Intermediate 15 Seconds 
3 Expenenced 35 Seconds 















4 Advanced 1.20 Minutes 

5 Superior 2.20 Minutes 

6 Mate in Two (2 move Purziers) SAF ‘ 
oa bes excHiieryt 8 Minutes 
60 Minutes , = 

} , mhaeee (ft f urnament Practice 

? Postal Chess (For Games 2M 

by mail only) 2A rMours J mutes 
8 Expert 11 Minutes AVAILABLE SINCE OCTOBER 
1 Ten Levels of play from beginner to expert including Mate in two and 























Chess by mail 
2 Levels changeable during game Change from level } to any level through 10 at 
any time on any move 
3. Random Computer Responses vary every geme 
4 Selection of Legal Offense or Defense Play from the bottom board or the top of 
the board Choose either black or white 
5 Does not permit illegal moves. Never makes an illegal move according to all the 
rules of chess 
6 Position verification by computer memory recal! 
7. Plays opening defenses from chess books e. Sicitian. French, Ruy Lopez 
Queen Gambit declined 
8. Analyzes as many as 3,024 000 board positions 
9 Audio Feedback Single tone each trme you press a key Double tone wher 
computer responds 
10. Problem Mode Establish your own chess positions and watch the computer 
react 
11 Override key to make multiple moves Make two. three. or more moves betore 
the computer responds 
12. Add or subtract pieces during game Put back the piece you lost by override or 
take away the computer s Queen for a more even game 
13. Pawn Promotion to selected piece. Promote a pawn to a Queen automatically. 
or select & knight or another piece instead 
14 En Passent The computer captures legally or accepts your legal capture 
15 Castling 














Numerous other features, including @ solid walnut case, 13 x & « 1% inches high 
with a deluxe simulated leather and brushed gold fol playing surface targe Y2-inch 
LED dispiay and hand carved solid wood, magnetized French Chess Preres 
CHESS CHALLENGER 10° available from KRAMER & Co., Dept. ET1 
9 OCTOBER PLACE, HOLDERS HILL ROAD, LONDON NW4 1EJ 
TEL. 01-203 2473 TELEX 886941 ATTN. KRAMER K7 
7 level game at £69.95 now availabie 
SAE for brochure and turther details book your order now and ensure dolivery 
Export orders welcome. Access and Barclay by arrangement 

PRICE £169, INCL. VAT, P&P 
We will match any jower advertised price on a cash with order basis of competitor fas goods in stock 
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DISASSEMBLER Manual 


Rcacosmac £99.95 


1802 microprocessor 5 PLUS £7.99 VAT 












Full medium and long wave tuning Com- 
plete with speaker and mountings. Suitable - 
for positive or negative chassis. Latest 


ae £1.00 


£9.95 + Post 


Push-Button | 5 [sep oY 
MW/LW gh pM te Y 










* RCA Cosmac COSIMOS 1802 
Microprocessor. Addressable to 64K 
with DMA interupt 16 registers, ALU. 

* 256 bytes RAM with facilities for on 
board expansion to 16K and capability 











to handle 64K. ; 
* Fully decoded, professional HEX One LW. four MW buttons plus manual 
keyboard. tuning. Complete with speaker and moun- 






* Stable XTAL clock, 
* RCA 1861 video IC enables display 


of any segment of memory on TV or 
Video Monitor. 


* Option of fully built and tested unit 
or kit. 
eee Oe 
' INCLUDES VIDEO 
INTERFACE 


lings Latest model, negative chassis only | 
£ 1 5 .60 + Ae 
Stereo FM/ = SER IE 


Cassette 
+ MW 


Standard cassettes and FM in stereo plus 
medium wave, Tone and balance controls 
Fast forward facility on tape Adjustable 
shafts. Suitable for 4 or 8 ohm speakers (not 
supplied). This model is discounted else- 
where at £50 up 


£38.954 ‘bist 


Stereo Speaker Set 


Suitable for above stereo unit. Good quality 
in surface mounted casing. 5W nominal, 
BW peak. 


£3.95 (pair) + 70p post 


Telescopic Car Antenna 


Multi-section standard type. suitable for 
angled mounting with locking key. 


el .60 + 30p Post 











——— 


YOU can own an ELF I! personal computer far just £99.95, 

STOP reading about computers and get your “hands on’ an ELF || and Tom Pittman’s Short Course. EL il demonstrates all the 
a1 commands which an RCA 1802 can execute, and the Short Course speedily iINStIructs you how to use them 

ELF I's VIDEO OUTPUT makes it unique among computers selling at such a modest price Attached to your TV-Video 
Monitor ELF allows you to display alphanumeric readout, graphics or video ames 


nt ELF Il EXPLODES INTO A GIANT 
ELF It's 5-Card expansion buses allows you to expand as your need for POWER grows, Plug in the GIANT MONITOR 
| BOARD for 0 with cassette ASCII Keyboard. TTY. AC239-C ete, ADD up to 16K RAM onboard or more Build your own 

crrewits witha KLUGE prototype board 
Expanded ELF |! is perfect for engineers. business industry, écientific and educational purposes 
TINY BASIC Cassette tape makes rogrammung the EF || even easiar Use with vour ELF il Commands include SAVE: LOAD: 
+. = %, Ut) LET: IF/THEN: PRINT: GOTO: GOSUB: RETURN: END: REM: CLEAA: LIST: RUN: PLOT, PEEK. AND POKE: 26 
variables (4-2) comes fully documented and includes 4iphanumeric character generator for direct display on your IV 
ELF BUG MONITOR cassette lets Vou debug programmes at lightning speed It displays contents of all registers on vour TV 
St any pont in your programme. Aliso displays 24 bytes with full addresses blinking cursor and auto- scrolling A must for the 
SEOUS Programmer 
THE TEXT EDITOR gives you word processing ability and the ability to edit assembly language programs while they are 
displayed on your video monitor, Lines and characters may be quickly inserted. deleted or changed. Adda printer and the ELF 
il can type tetters for you — error free — plus ingert names and addresses from your mailing list! 
ELF I!'s ASSEMBLER translates assembly language progrms into hexadecimal machine code for ELF |! use. The Assemble, 
features mnemonic abbreviations rather than numerncs so that the INSTTUCTIONS OM YOUr programs are easier to read — this is a 
Og help in detecting errors : | 
ELF II's DISASSEMBLER takes machine code programs and produces assembly language source listings, This helps you 
UNCArStand the programs you are Working with AAC ITMpTOVve Them when reguined oh 


138 KINGSLAND ROAD 


bs AUDIO incon ezee 


_—— ee _—  —— ee 0eee 0 —e OOS SSS 


PLEASE SEND ME) TICK. COMPLETE AND POST TO ABOVE ADDRESS 











































INCL VAT —— : 
IRCA COSMAC ELF11 Kit, complete with instruction & operating manual £107.95 
FC) ELF Wired & Tested complete with power supply, RCA 1802 Users manual & T. Pittmans Short Course £161.15 : ; 
L) Power Supply for ELF1! £5.40 eC e eC tH) BS 
| en BOARD Kit for cassette 1/0:TTY, R5232-C £39.96 =e 
1/0, 8bit P 1/0, decoders for 14 separate a 
I/O instructions and systems monitor Treasure Tracer Mk It 
L] GIANT BOARD Wired & Tested £64.75 The original Treasure Tracer Sales 
Oo < a ie os cores lo any page to 4K £97.15 exceed /.000. 5-transistor circuit 
Cy AM BOARD Wired & Tested £124.15 ; 4c 
KLUGE Prototype board accepts up to 36 IC's £15.95 ali ae zy ott oe eRCeeNg) 
L] 86 pin Gold Plated Connectors (1 required for each add on cards) £40 heh set Ais ae = 
Cl RF Modulator to use with TV £3.00 and earphone. Fitted with Faraday 
ASC11 Professional Keyboard Kit 63,33 shield. Kit supplied with pre-built 
with 128 ASC11 upper/lower case set, 96 printable characters, search head 
onboard regulator, parity logic selection and choice of 4 : 
_ handshaking signals to mate with most computors Kit: £17.50 + £1.00 Post 
L] ASCI1 Keyboard Wired & Tested £98.15 ult © ] 
© DE-LUXE METAL & PERSPEX CABINET for ELF11 £29 82 Built: £22.50 + £1.00 Post 
C) DE-LUXE METAL CABINET for ASCII KEYBOARD £19.83 
L] EXPANDED POWER SUPPLY, required when using 4K RAM £19.78 
CO TINY BASIC cassette Tape £14.68 
_] ELF-BUG monitor cassette ie ‘ £14.68 
C) Tom Pittmans ‘'Short course on Microp' & Comp‘ Progm' manual! £5.00 
C] Tom Pittmans ‘Short course on Tiny Basic’' i £5.00 Built with Sorraihivity Up 10 TOInon 
[ RCA 1802 Users manual £5.00 single coin: fitted with speaker and 
1 TEXT EDITOR on cassette tape £18.90 meter; PP3 battery; 7in dia. search 
O ASSEMBLER on cassette tape £18.90 head Telescopic stem. Excellent 
0 DISASSEMBLER on cassette tape £18.) Pin-pointing, positive reaction to 






non-ferrous, negative reaction to 
iron. This model's normal price is 
£39.95! 


£22.95 + £1.00 Post 






ALL PRICES QUOTED INCLUDE VAT 

ADD £2.00 P & P for orders over £15.00 

| ENCLOSE 

ves ef 1 ll 9 B28 eos at rae pi ae ne Roan tee CURTIS yt ANH Seia ie acetal Oa ee, 







A EA KA AC ELY BANE liccoceoealtreen G03) cc Ray oaeeveh ates conan evessesnanteespontararsexeercesc tees eeuck 





All goods guaranteed one year 







ACCESS: CARD Noi jy. .csciecapcsseerersterseenss. EATS co ae OE, Fe rr sind Thovepassrsiecoshanae bt gereoaneaen eeeta canteen 10-day money-back offer. Goods 
ex-stock at lime of going to press 

ha Bd Rea orem er ec ee A Canc te oe Me eee ae ce Callers by appointment only please 
Send s.ae. for leaflet 

ADDRESS _....... mosnnnamenouseeunnsaseaeyry{snrshssan adenku avid hnpjensivanheasyed ei vibseEs por} bervumah dae land aauayeas ppanewen dd Ve¥ueuesbaiassbveceseavlasicdcoiecessdascne 


Minikits Electronics Ltd. 


6C Cleveland Road 
S. Woodford 
London E18 2AN 






Sie aa aera aint beholden heat ee iene ieee bbe ro rr era er irvrrrec eri yal Tal petri ey) Parr ery ee re ewer ee see een ee enn 






bball tallied ial abi a Leah he eee het rT to Pe Crete TT Peery ei, Set fey mere ee iia ne ern wns) ania any bine lana a as 


CREDIT CARD PHONE ORDERS ACCEPTED DEALERS ENQUIRIES WELCOME 
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ALITHORISED COMMODORE | 
PFET DEALERS 

















Birmingham 
Taylor Wilson Systems Ltd 
Knowle (05645) 6192 
Bolton 

B & B Consultants 
0204-26644 

Bristol 

Sumlock Tabdown Ltd 
0272-26685 


| Cardiff 
Sigma Systems Ltd 


Q222-21515 


ponies eatecetetetansteneeet 


ms 
os 


‘ ean ena hehe. faa Ca 
ietetsieteretete create 























































cele 
stcttencrasats 


a 
= 


Derby 
. Davidson-Richards (Int) Ltd 
Be 0332- 366803 
mi Durham 


Dyson Instruments 
| 0385-66937 

Grimsby 

Allen Computers 

0472-40568 





. Hobbyist ~ | 


8 ‘ Guildford 

S Commercial PPM. 

eS . ‘: D483 27337 

= Scientist Hemel Hempstead 
ne Education Data Efficiency Ltd 


044? S7 137 
Leeds 
Holdene Ltd. 
0532-459459 
Hove 
Amplicon Micro Systems 
0273-720716 
Liverpool 
Rockliff Brothers Ltd. 
051-521 5830 
| Liverpool 
Dams Office Equipment Ltd 
for the first time 051 227 3301 
user and the professional wgesich Caner a 
check out the PET, the world’s 01-202 9630 


most popular personal computer London W.C.2 
TLC World Trading Ltd 
01.839. 3893 














ee : London EC1 | 
- % AVAILABLE in either 4K, 8K, 16K* or 32K* RAM. See aoe cantt As 
S (*with large typewriter style keyboards.) Manchester 


oe Cytek (UK) Ltd 

ee } , a | | 061-832-7604 

o % CAPABLE - just like a traditional computer. Gislock Electronic Suck. 
061-228-3507 


be # UNDERSTANDABLE - fast, comprehensive and powerful - | Morley (W. Yorks) 

ee BASIC is one of the easiest computer Janquages | Morente Hlectrons Svcs. 
a to learn, understand and use. Machine language Nasthein ireland 

— accessibility for the professionals. Mri & Srteniitic 

oo iss Nottingham 

e * PERSONAL - easily portable and operated — just “plug In Betos (Systems) Ltd 

Le and go. Unique graphics make fascinating displays. pce 45108 


fe C.S.E.(C ters) 
. * EXPANDABLE - built in IEEE-488 output, 8K RAM expandable 34 618 ean 
to 32K, parallel user port 2nd. Cassette interface. | Scnntes: Sustems Lid 
| 0703-37731 


% SERVICEABLE - easily serviced - only 3p.c. boards all readily Business Electronics 


704 7 4248 


accessible. Swansea 
| Radio Supplies (Swansea) 
- Commodore PRINTERS and DUAL DRIVE FLOPPY DISCS now 0792-24 140 


| Thame, Oxon 
Memec Systems Ltd 
} 084-421-3149 


Wokin 
Petalect Ltd 


ye oe poe 
eovil 
Computerbits Ltd 


0935-26522 


available. 










Contact your local dealer for a demonstration, also for memory 
expansion and peripheral details, also list of readily available 
software. 






In case of difficulty call COMMODORE SYSTEMS DIVISION 


360 Euston Road, London. Tel. 01-388-5702 


- 5, 
aoe eee eee 
wan 


Senresce senepcieie 
soapstone staat oan 
ve ey 
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TOP PROJECTS 
Book | + 2: £2.50 + 25p P&P. 


Master mixer, |OOW guitar amp., low power laser, printmeter, transistor tester, mixer 
preamp., logic probe, Ni-Cad charger, loudhailer, 'scope calibrator, electronic ignition, car 


theft alarm, turn indicator canveller, brake light warning, LM3800 circuits, temperature COTY Camera........ Headphone Adaptor 
LED Dice..... Sound - light Flash Trigger 


alarm, aerial matcher, UHF-TV preamp., metal locator, four input mixer, IC power supply, 
rumble filter, IC tester, ignition timing light, 50W stereo amp. and many more. 


Book 3: SOLD OUT! 
Book 4: £1.00 + 25p P&P. 


Sweet sixteen stereo amp., Waa-waa, audio level meter, expander/compressor, car theft 
alarm, headlamp reminder, dual-tracking power supply, audio millivoltmeter, 
temperature meter, intruder alarm, touch switch, push-button dimmer, exposure meter, 
photo timer, electronic dice, high-power beacon, electronic one-armed bandit . . . 


Book 5: £1.00 + 25p P&P. 
5W stereo amp., stage mixer, disco mixer, touch organ, audio limiter, infra-red Intruder 
alarm, model train controller, reaction tester, headphone radio, STD timer, double dice, 


general purpose power supply, logic tester, power meter, digital voltmeter, universal Stars & Dots logic Game.....lightshow 
timer, breakdown beacon, heart rate monitor, IB metal locator, temperature meter... 
Active Crossover... Hear and Tell Unit 


Book 6: £1.00 + 25p P&P. 





Graphic rvs yang ac hshad ag Ais active crossover, flash trigger, “Star and Dot" Pink Noise Generator. cee GSR Monitor 
game, burglar alarm, pink noise generator, sweep oscillator, marker generator, fl 
audio-visual metronome, LED dice, skeet game, lie detector, disco light show ... sweep Oscillator vaso SLEEPER Simeatar 





FROM: THE PUBLISHERS OF 
CLECTROMLES (ODA Y INTERN PM 


FT] 
‘ail CIRCUITS 
—— No2 


Centro! of Power 


[Tae 





£1.50 
ELECTRONICS — IT’S EASY ETI CIRCUITS 
Books 1, 2 & 3. i | 
ELECTRONICS TOMORROW Books | & 2. 


Comprised entirely of new material, the 
edition covers such diverse topics as Star 
Wars and Hi-Fi! The magazine contains 
poe for everyone — none of which 

ave appeared in ET] — and a look at the 
future of MPUs, audio, calculators and 
video. How can you not read it? 


75p + 25p P&P. 


Our successful beginners series came to an 
end some time ago now, and the whole 
series is available from us in reprint form. 
The three books between them contain all 
the information presented in the series 
pie cep in more detail!) and together 
orm an excellent starting point for any- 
one interested in learning the art of 
electrqnics. 


£1.20 + 25p P&P each. 


Each volume contains over 130 circults, 
mainly drawn from the best of our Tech- 
Tips. The circuits are indexed for rapid 
selection and an additional section is 
included which gives transistor specs, and 
plenty of other useful data. Sales of this 
publication have been phenomenal — 
hardly surprising when the circuits cost 
under Ip each! 


£1.50 + 25p P&P each. 





ORDER FROM 


Specials Modmags Ltd 25-27 Oxford Street London WIR IRF 


Postage and packing also refers to overseas. Send remittance in Sterling only. 
Please mark the back of your cheque or PO with your name and address. 








rom ETI 
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Mr. P. Minch B.A., 


Offset problems with a 
circular solution 





Fig. 1. The two scales must be fastened 
together with a small nut and bolt 
through the centre. 
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in hexadecimal but do not have access to an 

assembler then you have to calculate offsets by 
hand. Not many people know their hex addition tables by 
heart (for example A + B = 5 carry 1), so they use look 
up tables. The circular slide rule described in this article 
is much quicker to use. 


| xe own a micro that (IS programmed 


Making the Rule | 

Cut out two circular discs of stiff card 10 cms. and 
14 cms. in diameter. Divide each scale into 16 equal seg- 
ments and mark the divisions as shown in Fig. 1, writing 
the appropriate numbers into each segment. Both scales 
have the hex digits O to F on them as their main 
inscription. They both also have the decimal equivalent 
of A to F where the scales meet as a reminder of the hex 
times 1 table. The outer edge of the outer scale has the 
16 times table on it. The inner edge of the inner scale has 
the 15's complement on it marked as 0, 1, etc. 


How to Use a Slide Rule 

Now that the only useful scale on a normal slide rule is 
the one on the edge for drawing straight lines it might be 
worth reminding the very young or forgetful of us what a 
slide rule did. As the scales are rotated and the inscribed 
numbers counted off the distances, or angles in our case, 
are added or subtracted depending on the direction. 
Originally the scales were marked logarithmically so the 
effect was to multiply or divide the numbers, but our 
scales are linear to give addition and subtraction. 


Now For How To Dolt 


TO ADD e.g.X + Y = ANSWER 


Rotate the inner scale until its zero is under 1 on the 
outer scale. Clamp the scales together with your 
fingers and trace round clockwise until you find Y on 
the inner scale. The ANSWER is above it on the 
outer scale. If you pass the outer heavy black line carry 
1 to the next column. 


TO SUBTRACT e.g.X — Y = ANSWER 


Find X on the outer scale. Rotate the inner scale until 
Y on it is under X. Clamp and trace round anticlockwise 
to zero on the inner scale. The ANSWER appears above 
it on the outer scale. If you pass the outer heavy black 
line pay back one to the next column. 





Practice adding and subtracting with low decimal 
numbers so that you can easily check the result. Now 
check through the following examples with your slide 
rule. They are based on 8 bit bytes and assume 2’s 
complement arithmetic, that is, if the most significant 


bit is a 1 the number is negative. 


Addition 
2D 
3 E+ 
6B 


D + E = Bcarry 1. The slide rule in Fig. 1 is shown set 
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for this addition. Remember to add clockwise or you will 
lose the carry 1.2 + 3 + 1 = 6 you can do in your 
head of course. 


Subtraction 


1D 
3 — 6 = D pay back 1. Fig. 1 shows the slide rule set 
for this calculation also. The pay back 1 makes the 5 into 
6 giving 7 — 6 = 1. 


Decimal to Hex Conversion 
This is achieved by successive division by 16, the 
hexadecimal remainders forming the result. It is hear that 





Fig 2. The rule is shown set to add D+ E as 
in the addition example. 
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HEX RULE OK! 


you need the 16 times table on the outer ring of the 
rule. The following example shows the conversion of a 
double byte (double precision) number, 10,815 109 to 2A3F 16. 


16) 10815 

16) 675 r F 

16) 42 1 3 

16( 2rA 2A3F 5 
Gir 2 


A common mistake is to forget the last line, that is, 16 
into 2 goes nought remainder two. 


Hex to Decimal Conversion 

For single byte numbers use the 16 times and 1 times 
tables on the rule to look up the value of each nibble and 
add them together. For example, 


3b16 = (3x 16) + (Bx 1) 
= 4 t+ 1 
= 5910 


For multiple byte numbers you really need a calculator to 
handle the decimal arithmetic. If your calculator is the 
sort where the next operator (+ X) completes the 
previous Operation the result is most easily obtained by 
"expanding the polynomial” without using brackets, for 
example, 


6BE4%e=6x16+ 11x16+ 14x16+4 
= 27620 10 


Negative Thinking 

lf a single byte number is used as a counter the largest 
number it can hold is 255 10 that is FF 16. However when 
the same single byte is used in a two's complement arith- 
metic calculation the number will be considered as nega- 
tive if the leading bit is a 1. That is, all single byte Hex 
codes “higher’’ than 7F are negative numbers. To find 
what such a number represents in decimal it must first be 
negated, thus forming its positive hex version, and then 
converted to decimal in the normal way. 


Negating Hex Numbers 

To negate a number write down its 15's compiement and 
add 1. The complements of the hex numbers are given as 
0 etc. on the inner scale of the rule. Here the example in 


hex and binary for comparison. 


negative number =C5 =11000101 
complement =3A =00111010 
add 1 = 368 =-001/7 1012 
decimal value =59 =59 


So C 516 represents —5919in 2's complement form. 


Similary to load an address with a negative number simply | 
repeat the above procedure, for example. 


negative decimalnumber = —12 
positive hex version = QC 
complement Se ARS 
add 1 = 4 


So F4'érepresents — 1210. 


23 


aINTRODUCING 


















"DUAL MINI FLOPPY DRIVE WITH 100K PER DISK SIDE FOR 
TOTAL 200K ON LINE £833 + VAT 

“DESIGNED FOR COMMERCIAL SPEED REQUIREMENTS 

*FAST LOADING SPEED 

*DISKMONTM (DOS) AUTOMATICALLY REORGANIZES FREE 
DISK SPACE AFTER SAVE OR ERASE 

*DISKMON IS RESIDENT IN ROM VIA DISK CONTROLLER BOARD 
PLUGGED INTO EXPANDAPET* 

*‘DISKMON ADDS 14 COMMANDS TO BASIC INCLUDING DISK 
DATA FILES 

*‘DISKMON COMMANDS SUPPORT COMMERCIAL PRINTER OFF 
PARALLEL PORT SUCH AS CENTRONICS 779 

"FULL DISK SOFTWARE SUPPORT 

"FORTRAN & PLM COMPILERS THIS JANUARY 

*90 DAY MANUFACTURER'S WARRANTY ON HARDWARE 

*READY TO USE ON DELIVERY, WITH FULL INSTRUCTIONS 
AND UTILITY DISKETTE 

*CALL OR WRITE FOR ADDITIONAL INFORMATION 

“INITIAL QUANTITIES LIMITED 

*THIS SYSTEM IS FULLY SUPPORTED BY SOFTWARE FROM THE 

MANUFACTURER 


‘aM Me, 







DKH641 —DUAL DRIVE SYSTEM, COMPLETE WITH DISKMON ) 
a £883+ VAT. 


DKLO67 _DISKMON ASSEMBLER LISTING/DOS _, £19.95 


ASM789T —PET-ASSEMBLER ON CASSETTE . vane ito 











ASM789D —PET ASSEMBLER ON DISKETTE (5: 5 inch). ceive Looe 
LNK456 —AUTOLINK LINKING LOADER ON DISKETTE ..£39.95 
FOR300 —FORTRAN COMPILER ON DISKETTE ......... £59.95 
PLM400 —PLM COMPILER ON DISKETTE ............... £39.95 


tete BUSINESS PACKAGES STARTING IN Ist QUARTER 1979 eg 
*THIS SYSTEM REQUIRES EXPANDAPET MEMORY (MINIMUM |6K— 
SEE BELOW) 


INTERNAL MEMORY [MM OHIO SCIENTIFIC. 
EXPANSION FOR PET! SUPERBOARD II 


EXPANDAPET™ 












INTERNAL MEMORY 
EXPANSION UNIT 

















ausd 


i Gs 


*MOUNTS EASILY INSIDE 
YOUR PET 

“EASY TO INSTALL 
(15 MINUTES) 

“USES LOW POWER 
DYNAMIC RAMS 

*90 DAY PART & LABOUR 
| YR-RAMS 

*30 DAY MONEY BACK 
GUARANTEE 

*MOUNTING SLOTS 
FOR 4 BOARDS 

*CALL/WRITE FOR 

ADDITIONAL INFO 
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£263 plus 











= 
VAT 


Standard Features 
@ Uses the ultra powerful 6502 microprocessor 


















32K UNIT ALLOWS 8K OF *DEALER INQUIRIES @ 8K Microsoft BASIC-in-ROM 

ASSEMBLY LANGUAGE INVITED @ Full feature BASIC runs faster than currently available 
SUBROUTINES ACCESSED N , | personal computers and all 8080-based business com- 
VIA THE USR COMMAND ETC BCREE. Ghee <a eee 

. : ae static on board expandable to 
eae PRESEN 24K (. 8K a ecihinieenl @ Full 53-key keyboard with upper-lower case and user 
; 5 Pp programmability 
SENG HOARE” Rese 32K (~ BK Sei a @ Kanses City standard audio cassete interface for high 
3 P.O.A. £374, + VAT reliability 


4K EPROM BOARD 







@ Full machine code monitor and !/O utilities in ROM 

@ Direct access video display has 1K of dedicated memory 
besides 4K user memory), features upper case, lower case, 
graphics and gaming characters for an effective screen 
resolution of up to 256 by 256 points. Normal TV's with 
overscan display about 24 rows of 24 characters, without 
overscarnupto 30 - 30 characters. 








MUSIC BOX 
Turns your PET into a programmable musical instrument. 
You can record and ply up to 90 pages. 16 notes per page, 
change tempo, key, etc. 

£37-50 inc. VAT & P&P 





















T.LS. WORKBOOKS 
A set of 5 workbooks to give you a full understanding of all the 
ins and outs of your PET more fully than any previous man- 
uals, 


Extras 

@ Available expander board -features 24K static RAM 
(additional mini-floppy interface, port adapter for printer 
and modem and OSI 48 line expansion interface. 

@ Assembler editor and extended machine code monitor 
available. 

Fully built and tested. Requires only © 5V at 3 amps and a 

videomonitor or TY and RF converer to be up and running. 


DELIVERY WEEKS 


LOTUS SOUND, 4 MORGAN ST., LONDON E3 5AB 














£15-95 per set, inc. P&P 





Lots of software and other goodies. 
Send large SAE 





el: 01-981 -3993 Telex: 261426 Attn: Lotus Sound 


We review a new Teletext 
decoding home computer 


A t last a British firm is exploiting a British lead in the 






information industry. The Liverpool based firm of 
™ Technalogics have developed what is believed to 
be the first home computer system which is directly 
interfaced to the Teletext system. The computer is based 
on the well proven Motorola 6800 CPU and provides a 
self contained Teletext decoding system, a home 
computer and the capability of being expanded into a 
small business system. 


| What Goes On 
| The concept behind the development of the system was 


to exploit the use of Teletext as an information source 
and to allow connection of a micro-processor system to 
this source to enable use to be made of avaivable data. 
As well as providing an extremely high quality Teletext 


| display the system has a resident 3K mini-BASIC to allow 


user programs to be run on the machine. A monitor is 
available for machine code programming. As an added 


|} bonus the Post Office are to evaluate TECS for connec- 


tion to Prestel: this will give access to a vast database 
(see Prestel article) and allow for user creation of pages 
on the system. 


How It Does It 


| All the decoding of the Teletext information is performed 


in software, this allows the machine to store data offline 


| for later use. The data is transmitted in the top two lines 


of the TV picture as serially coded information. The data- 
base is scanned and two rows of data are sent every 


| 20 mS. Each page is made up from 24 such rows. Because 
| the data is sent in this way there is a finite delay between 


the page number being entered and the actual page being 
received. The TECS system reads the top two lines of the 
TV display into a small buffer, 256 bytes, and then 
checks to see if the data trapped is from the page that 
was requested. If it is, this data is decoded by the resident 
program and the resulting information placed in a 1K RAM 
for display on the screen. The decoding process Is 
performed during the 20 mS that it takes for the next 
rows to be transmitted. The data held in the 1K RAM is 
formatted into a single screenful of information arranged 
in a 40 column by a 24 row format. Because the 
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TECS REVIEW 


Technalogics 
announce 


THE 


COMPUTER SY'STE 


character generator and display RAM are common to 
both Teletext and BASIC you can use the full character 
set under BASIC, thus creating your own Teletext style 
pages. This would enable you to have an in-house system. 
Because the decoding is done in software it Is possible to 
write programs to either store the Teletext data offline, 
output to a printer or use the data as actual data for a 
program. Telesoftware is currently being tried by the IBA. 
Thus for instance a program could be written to monitor 
the changing stock exchange prices over a given period | 
of the day and then produce a graph of specific changes. 

Because the programs have access to the full character 
and graphics set used in Teletext programs like this will | 
present little problem, educational quizzes using conceal- | 
reveal, coloured bar graphs and many other possibilities 

are made easy. 


The Languages 

The machine code monitor performs all the usual 
functions such as load, dump, memory modify etc., and 
also has pre-settable breakpoints. The monitor, if not 
resident in PROM, can be loaded under BASIC to allow | 
machine code sub-routines to be written. The mini-BASIC 
is an integer BASIC with 26 variable names, 1 and 2. 
dimensional DIM statements, the usual maths expressions 
and GOSUB, RND, TAB, LET etc. A more advanced 
BASIC will be available soon in either cassette, ROM or 
disk form. TECS will also be able to run PASCAL which 
is under development. 


The Central Processor Board 


This as you may expect is the heart of the system. The | 


bus is of a standard format, 16 true address lines and 8 | 
inverse data lines, all are fully buffered. The processor 
can address the full 64K. As well as the CPU the card 
contains a bi-directional RS232 interface with strappable 
Baud rates for both send and receive between 75 and 
9600. This allows for a low speed input and high speed 
output or vice-versa. The CPU clock chip (6875) provides 
all the necessary processor signals and also those required 
for external RAM. An 8 bit parallel port is also provided, 
this can be used for the keypad or a parallel-output 
keyboard. Memory provision on the board is 4K of ROM, 
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2716, containing either Teletext, Monitor and Prestel soft- 
ware or Teletext and a 3K mini-BASIC. There is also 4K of 
RAM, 2114, for user programs. Further features of the 
card include a hardware parity check for hamming 
error correction, 16 levels of hardware interrupt and a real 
time clock interrupt. 


The Teletext Input Board 

The card takes the analogue input from the TV and shapes 
to TTL levels, the data is then stored in a 256 byte RAM. 
This RAM can also act as the PO security check for 
Prestel connection, battery back-up is available for this. 
As well as performing these functions it can act as the 
processor memory if no RAM is available on the CPU 
card. The RAM also acts as the hardware stack. Also 
contained on this card is a 1K RAM for the display, with 
buffered read and write it provides a memory mapped 
VDU, with byte O being the top left hand corner so any 
position on the screen can be found using the 
formula 40 times the row address + the column offset. 


The Display Board 

This card provides the Teletext output into the RGB 
stages of a TV or indeed a monitor. The card houses 
an X887 character generator ROM plus all the new Tele- 
text facilities. These include conceal-reveal, double height, 
flashing characters and background colour, the transparent 
cursor, allowing you to see what you've just done! 


The Basic System 


With the three boards detailed above you have a system 
which can decode the Teletext signals, run BASIC 
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programs, run machine code programs and in the not too 
distant future communicate with Prestel. The output will 
drive a colour monitor or a modified TV. If you want to 
avoid the modification of a TV, an aerial input board is 
available, complete with tuner assembly, and this will 
enable you to remotely change between TV, Teletext 
and Prestel displays. Prestel connection, subject to PO 
approval, will only be used with this aerial input module 
as type approval for each TV connected would have to be 
sought for direct drive. 

As with all systems that really interest the buyer the most 
important question is that of expansion. The plans for the 
TECS are well advanced, the Prestel connection is merely 
awaiting PO approval, and include the following. With 
the availability of 2102’s RAM extension will be possible 
up to the full 64K. The projected card will handle 32K of 
dynamic RAM and 16K of either PROM or RAM, with a 
16K RAM for the DOS to allow greater flexibility. Also 
under development is a general purpose interface board. 
This will handle up to 4 disks, either standard or mini- 
floppies, an RS232 bi-directional interface as on the 
processor card, two Kansas City bi-directional cassette 
interfaces operating at 300 Baud and 2 8 bit parallel ports. 
In addition to all this there will be a 256 byte ROM for 
the DOS bootstrap and a software controlled bleeper for 
general useage. The DOS will be crystal controlled but 
the RS232 will run off the system clock as on the CPU 
card. 


A simple Kansas City interface is available to hang on the 
bus for immediate use. The tuner encorder card actually 
consists of a main card with a sub chassis. This provides 
full TV tuner and i.f. with sound and full remote control. 
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The system allows full broadcast lock and this enables the 
Teletext inserts to appear in PAL full colour which is not 
normally possible. The modulator uses an 8MHz band- 
width for high quality. 

The disks for the system will be BASF drives using single 
sided floppies and having a storage capacity of 80K. 
These will have a seperate PSU to prevent interference 
problems. 


Hardware Configurations 

Two versions will be available, a desktop system with a 
full keyboard for Prestel Editing or a short form keyboard 
for TV control and programming, and a rack based system 
for OEM and hobbyist useage. The cased version will 
have either 2 integral floppies or an add-on unit containing 
four. The basic cards supplied with the cased version will 
be the CPU, Teletext decoder and the display card. The 
unit will have expansion slots and also room for the aerial 
input board and modem. A power supply will also be 
included in the unit. 

The rack mounted version is based in a 19°’ 5U rack 
and can be supplied with the full range of cards as for the 
cased version. The power supply will be a separate unit. 
Expansion room for disks is available within the rack or as 
a separate unit. 


Background 

The system was developed from a hardware Teletext 
decoder also produced by Technalogics, All the develop- 
ment has been done in house by the three directors of the 
company. The quality of the circuit boards and the metal- 
work is very impressive and because all the logic design 
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TECS REVIEW 
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From left to right: The TECS running a basic program. The console is 
the desktop version with the full keyboard and ancillary controls. The 
disk drives will mount on top of the unit, giving twin mini—floppies 
with 160K total storage. 

The centre photo shows left to right the display board, the CPU and 
the Teletext decoder board. 

The right hand photo shows TECS working as a Teletext decoder. The 
display is in full colour with all the latest facilities, 


possible has been done using low power IC's the unit 
should give a long trouble-free life. All the units sold are | 
being registered to enable easy maintenance and also to 
provide a user club. The various cards for expansion will | 
be available shortly, orders can be placed for the actual | 
system now and will be dealt with In strict rotation. The 
three main cards will also be available as kits for the dedi- 
cated home constructor. The CPU board will also be 
available on its own for those of you who like to configure 
your own system. 

After spending a day talking to the designers and playing 
with the various facilities the overiding impression was | 
that this could be a very big step forward in the home | 
computer market and the provisional prices indicate that | 
you won't have to give the traditional arm or leg to get | 
one in your living room. One can only hope that now the 
lead has been taken in the information field by British 
companies that the progress is maintained to the same 
high standard as this machine. 
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Room CT 

313 Kingston Road, Ilford 
Essex, IG1 1PJ, England 
01-553 1001 


A COMPREHENSIVE SELECTION OF MICROCOMPUTER BOOKS AND 
MAGAZINES FOR THE HOBBYIST, EDUCATIONALIST, PROFESSIONAL 


AND RETAILER 


Introduction to Microcomputers 

Vol 0: Beginners Book 

Vol 1: Basic Concepts 

Vol 2: Some Real Microprocessors (without binder) 
Vol 2: Some Real Microprocessors (with binder) 
Vol 3: Some Real Support Devices (without binder) 
Vol 3: Some Real Support Devices (with binder) 
Updating subscription (6 issues) for Vol 2 

Updating subscription (6 issues) for Vol 3 

Updating subscriptions for Vol 2 & 3 

1 Updating issue (specify for Vol 2 or 3) 

1 Binder (Specify for Vol 2 or 3) 





6800 Programming for Logic Design 
8080 Programming for Logic Design 
280 Programming for Logic Design 


BASIC Computer Games 

What To Do After You Hit Return 

8080 Galaxy Game 

The Colossal Computer Cartoon Book 
Computer Rage (A Board Game) 

Artist and Computer 

Games with a Pocket Calculator 

Games, Tricks & Puzzles for a Hand Calculator 


Z80 Instruction Handbook 

8080 Programmers Pocket Guide 
8080 Hex Code Card 

8080 Octal Code Card 


Dr Dobbs Journal Vol 1 

Best of BYTE 

Scelbi BYTE Primer 

Best of Creative Computing Vol 1 
Best of Creative Computing Vol 2 
Best of MICRO 


BO80A/ 8085 Assmebly Language Programming 
6800 Assembly Language Programming 

8080 Software Gourmet Guide and Cookbook 
6800 Software Gourmet Guide and Cookbook 





Magazine Subsc riptions: UK 





THIS LIST CANCELS ALL PREVIOUS PRICE LISTS: EFFECTIV 


ENTERPRISES 




















Microprocessors from Chips to Systems 
Microprocessor Interfacing Techniques 
780 Microcomputer Handbook 

TV Typewriter Cookbook 

T.T.L. Cookbook 

CMOS Cookbook 

IC OP-AMP Cookbook 

RTL Cookbook 

IC Timer Cookbook 

The Cheap Video Cookbook 


Introduction to Personal and Business Computing 

Getting Involved with your Own Computing 

Your Home Computer 

How to Profit from Your Personal Computer 

Reference Book of Personal and Home Computing 

Hobby Computers are Here 

New Hobby Computers 

Understanding Microcomputers and Small Computer Systems 





Users Guide to North Star BASIC 
instant BASIC 

Basic BASIC 

Advanced BASIC 

My Computer Likes Me 
Introduction to PASCAL 
SCELBAL — High Level Language + Supplements 


When | Speak in BASIC 


Accounts Payable and Accounts Receivable 
Payroll with Cost Accounting 
General Ledger 


Basic Software Library: 

Vol 1: Business and Games Programs 

Vol 2: Maths, Engineering and Statistical Programs 
Vol 3: Advanced Business Programs 

Vol 4: General Purpose Programs 

Vol 5: Experimenters Programs 

Vol 6: Miniature Business System 

Vol 7: Chess / Medbil/Wdproc Programs 


Some Common BASIC Programs 
Computer Programs that Work (in BASIC) 
First Book Of KIM 


8080 Standard Monitor 

8080 Standard Editor 

8080 Standard Assembler 

Special Package: 8080 Assembler, Editor, Monitor 
Bar Code Loader for 6800, BOBO, 780 and 6502 
Tiny Assembler for 6800 Systems 


Magazine Back Issues: 


Overseas Micro-6502 Journal 

~— | Price Price Personal Computing 
Subscriptions start with 3 weeks Interface Age 
MICRO-6502 Journal (12 issues) £11.50 £12.50 ROM 
Personal Computing (1 2 issues) £16.00 £17.00 Dr Dobbs Journal 
Interface Age (12 issues) £20.00 £21.00 Computer Music Journal 
Dr Dobbs Journal (10 issues) £13.00 £13.50 People’s Computers 
Computer Music Journal (4 issues) £10.50 £11.00 BYTE 
People’s Computers (6 issues) £8.00 £8.50 Creative Computing 
BYTE (1 2 issues) . £21.00 £21.00 Calculators and Computers 
Creative Computing (12 issues) £16.00 £16.50 Kilobaud 
Calculators and Computers (7 issues) £10.00 £10.50 73 
Kilobaud (12 issues) £20.00 £21.00 Magazine Storage Box (Holds 12) 
73 (12 issues) £20.00 £21.00 








NOTICE. - 


send to address above 
Indicate Payment Method: 


A’ 6Orders must be Prepaid 


HOW TO ORDER Total Enclosed &............ 


Please note our prices include postage 
and packing, but not insurance, if 
wanted add 12p for every £10 of 
books ordered. Make cheques, PO's 
etc. payable to: 

L.P. Enterprises. 

CREDIT CARDS accepted 
BARCLAYCARD VISA/ ACCESS 
DINERS CLUB /AMERICAN EXPRESS 
N.B. Diners Club orders cannot be accepted 
by telephone. 

Phone: 01-553 1001 for Credit Card 
orders (24-hr answering service) 


.......My cheque, P.O., |.M.O.is enclosed in Sterling on U.K. Bank 
oS PRY? Charge to Barclaycard/Visa/Access/Diners/American Express 
GreditGard NG tecis: Go5 cata ae poscectiecs Sate mucins Expiry Date 
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All publications are published in U.S.A. and shipped air-freight by L.P. Enterprises. In unusual cases, processing may exceed 30 days. 
Prices subject to change without notice. 
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Electron ic 
Games Survey 


Whether you want to play draughts, break codes or “a 

learn maths there is a little box somewhere that One of the requisites for many games programs 
would like to hear from you. is a random number generator. For those of you 
Next month we shall take a look ataselectionof | who do not have access to a high level language 
the little beauties that have appeared, both from this Har dlines project will give you a random num— 
the UK and America. ber machine. We are also throwing in an example 
| The variety available is almost bewildering as you program to make this interesting to both software 

will see and although some will hold few surprises and hardware readers. 


| there are one or two that are really excellent. 


So make a date with next month’s Computing 
Today if you enjoy a break from the more serious 
side of computing. 


Graded Gains) = Monitor 
Give Program fe 
Power 


month’s issue. 
Apologies for the humour, but in this case it can be 
justified. One of the best methods of initiating 
yourself into the mystic arts of machine code 
programming is to grab hold of an evalvation kit 
and start key pushing. 
Confusing though is it not? 


The Motorola D2 is one of the best of its type, Pacl age 
and next month we present an article based on this 


machine that is designed to take a reader step by Another excellent program for the NASCOM from | 

ore oe an ascending series of program Malcolm Bell. Next months piece is an educational | 

examples. package that uses a libray of “subjects” to cover 
virtually any field you wish. 
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Mr. M. Bell 


Micro system—mini 
language 


5 is being offered by MICRODIGITAL as a high 
M level language of 0.6K to run on a standard NASC— 


OM 1 with a T2 monitor. At first glance the facilit- 
ies offered are impressive for its size and the documentation 
is full of optimism. It must be accepted from the outset that 
if 2K and 4K BASIC interpreters have limitations then the 
‘M5’ must have definite handicaps, but if it is successful in 





| providing programming assistance for what is essentially a 


machine code micro—system then it fulfils its function and 
its limitations must be accepted. 


Language Facilities 


M5 is mainly intended for positive integer (ie whole number ) 
arithmetic within the range 0 to 65,536. Its use of Reverse 
Polish Notation ( RPN ) in preference to arithmetic notation 
allys it with the early four function calculators, and indeed 
‘those still produced by Hewlett Packard. There are 26 possi- 
ble register labelled A to Z for storing data and these can be 
entered, recalled or operated on at any time. Facilities have 
been provided to print ‘strings’, to input data from the key- 
board and to output data onto the CRT. 


| One of the essentials of any high level language is its ability 


to make ‘decisions’, and here we have a choice of eight poss- 
‘ibilities. It does however lack a ‘Jump If Negative’ instruct- 
‘jon which would be very useful. The inclusion of a ‘GOSUB" 
instruction would also be worth its sacrifice in RAM. All 
jumps are made to flags which can be any character availa- 
ble on the keyboard. 


carry out each function. Extensive use is made of the stack 
when carrying out multiple arithmetic routines and this can 
encroach severly into the user RAM allocations which begin 
at location OEFE. 

As stated earlier there are bound to be disadvantages. Ihe 
CRT is based on the ‘write and scroll’ techniques and this 
means that the top line of display cannot be used. Because 
of this the top line has been allocated for register storage and 
this results in a messy CRT appearance. What is more to the 
point however is that if ‘shifted backspace’ Is ever used In a 
user program all the register contents will be destroyed. 
When running a program errors are detected and displayed as 
shown in Table 2. 


Operational Experience 


The interpreter is accessed by keying OC60 whereby a prom— 
pt ‘M5’ is displayed. The commands can then be entered as 
described. We found that it worked well, or almost. The 
cursor control during edit requires the use of the "<"’ and 
“>"' keys which do not exist on a NASCOM with T2 monit— 
or, however changing locations OE83 to 29H and OE868 to 
28H allowed the ‘'(" and “)"’ brackets to be used instead. 
Another difficulty was encountered when trying to correct 
an entry during EDIT, INPUT facility. Not only does the 
erroneous character get entered but the backspace also. It 
must be remembered that although a backspace character 
appears to work on the CRT it does not function when the 
EDITOR is in use. 

It is possible to make the user program area larger by includ— 
ing the 10H bytes of RAM thst are not usefully employed at 


the rear end of the program. These modifications to the orig- 
inal program are documented at the end of the article in 


| Once a user program has been entered it can be modified by 
j using the ‘EDIT’ command which lists the program and posit- 


| lions a cursor. The cursor is in the form of a rub—out charac- Table 3. 
| iter positioned over the required entry. For reference the 
blotted out entry is printed at the top of the screen. Further Conclusions 








commands will reposition, select next line or forward/back— 
ward space the cursor, Changes are then made by deletion or 
insertion commands. 


The Hardware 


| 
/The package was received containing one cassette tape and 
one read only floppy. The ‘floppy’ was dated 23rd March, 
1979 and marked ‘Provisional’. It is very well written and 
illustrated using functional programs. Each command and 
| operator is well explained and a list bringing these together is 
|shown in Table 1. A hexadecimal listing has been provided 
and this is correct in every detail. The cassette tape has three 
copies of the program in NASBUG T2 format, is of good 
quality and loaded first time. 


The Program 


The program is extremely well written and even an experien- 
‘ced programmer would benefit from analysing it. Briefly, 
and without giving the game away, the program uses three 
NASBUG routines, CHIN, SCROLL and CAT. These are in— 
cluded within the three main sections to facilitate input and 
output control. The first section, INPUT, simply enters the 
| keyboard character into the user RAM and echoes the chara- 
icter on the CRT. The EDIT and RUN sections consist mai— 
nly of decision boxes leading to short action branches, to 
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A high level language can never be a bad thing for an inexper- 
ienced programmer, and this one works well, although most 
peoples needs would soon outgrow it. M5 is no real substit— 
ute for the sofhistication that can be obtained using machine 
code, nor can it compete against BASIC in larger systems. It 
does however have the advantage that it is small and can be 
used within a 1K RAM. The 230 odd bytes available to the 
user is very small but programs can be successfully written 
within this space. The ‘‘Lunar Lander’ program detailed at 
the end of this article, Example 1., can be run on the stand— 
ard NASCOM provided that the program improvements in 
Table 3 are incorporated. 

There is mention of an ‘M6’ interpreter, and if this is can 
enhance the M5 to include negative integers, GOSUB and Go 
If Neg and is perhaps packaged in a 1K ROM, the advantages 
of this language may become more apparent. 


Value For Money ? 


The M5 is being given away free by MICRODIGITAL if you 
purchase your NASCOM from them, if not it will cost you 
£10 for the complete package. It is the authors opinion that 
this is overpriced and the money could possibly be better 
spent on a 14 or B—BUG monitor. If a high level language 
is desired then one of the 2K BASIC/Monitor packages that 
are coming on the market might be a better investment. 
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Example 1. 
LUNAR LANDER 


Note:-- The modifications in Table 3 must be carried out. 


(W720=F520=H65=V 

(X" HT="H=?" VEL="V=?" FUEL="F=?)ZS 

“ BURN="'2=B,F)GYO=F=B 
(YF,B—=FB,2*=N256=A(RN,A/,A)LT+,2/=A)UR(S” 
“(TA,2/,V+=SH,S—=H)ZPV,A—,5t+=V,999) LZ 
H,999)LM)UX 

(M“ CRASHED! AT"V=?"FT/SEC”’)M 

(P9,.V)GM” GOOD LANDING”)M 

(Z” TAKEN OFF!!’")M 


ps5 BH 
Peat LS fling 
@ Bb 
—_ EE 


Another note:— The program must be entered exactly as 
shown to avoid errors. Spaces are important! 





Table 1. 


This table lists the available features of M5. The NASCOM 1 which the M5 runs on in its standard form. 


Commands:— There are four that can be used. 
Table 2. 
I INPUT Enters a new program from the start of 
the user RAM. It will over-write any 
existing program. A new program is 
terminated by a semi-colon ‘ ;’. 

This will list the current program onto 


the CRT. 


Error Messages: — 
SYM  ERRx The symbol x is not allowed except in 
a string. 

The symbol x is not a valid identifier, 


L LST 
ID ERR x 


R 
E 


RUN 
EDIT 


Runs the program. 
A very useful command which allows the 
current program to be easily modified. 


Editor commands: — 


Decisions 


R =Reposition the cursor at the start. 

N =Next line. 

( =Backspace cursor. 

) =Forward space cursor. 

D =Delete character. 

I =Insert the following character until ;. 
W =Return to the command mode. 


Mathematical Operators 


and an attempt was made to copy a 
value to it. Eg = x occurred. 

The label was not found when a jump 
occurred. 

The symbol x occurred in a jump 
condition position and is not a valid 
code. 

The symbol x caused an error that is 
not one of the above. 


ERR x 
ERR x 


ERR x 


Table 3. 


The author has suggested the following changes to the 
M5 interpreter to rectify errors, clean up the display and 
increase the available user RAM by 10H bytes (i.e. run 


Add 
Subtract 


Unconditional jump 
Jump if zero 


Jump if not zero 

Jump if x = y 

Jump if x Fy 

Jump if x Sy 

Jump ifx >y 

Jump to command mode 


Multiply 
Divide 
Decrement ‘x’ 
Increment ‘x’ 


=OMrxKMSANC 


Other Operators 


“” String 
n=? Print the contents of register ‘n’ 
? Input from the keyboard 
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from OEEE ). 


Location 


OE83 SE 
OE88 3C 
OE56 1F 
OE5A FD 
OEDB FD 
OE2F FD 


Old 

aa ) sf 

sa ( ‘r 

Clear CRT on RUN 
These changes start the 


user RAM at OEEE 
instead of at OFEE 


ODE1 FE 
OEB3 FF 
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ELECTRONIC SERVICING LTD. 


WANTED 


Good Homes for Intelligent Pets 


PET 20018 Computer 
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£550 plus VAT 





This unbelievably versatile, compact, 
portable and self-contained unit has 
many varied applications and offers 
tremendous benefits in the worlds of 
@e BUSINESS and COMMERCE: 
Can be used efficiently for Trend Analysis: 
Stock Control : Payroll - Invoicing - 
Inventory Control, etc. 

@ SCIENCE and INDUSTRY: 

The ‘PET’ has a comprehensive set of 
scientific functions useful to scientists, 
engineers and industry. 

@ EDUCATION: An ideal tool for 
teaching and it can be used to keep 
records, exam results, attendance 

figures, etc. 

@ ENTERTAINMENT: Games 
including Backgammon, Noughts and 
Crosses, Pontoon, Black Jack and Moon 
Landing 


PET COMPATIBLE 
DUAL FLOPPY DISC 
NOW AVAILABLE 


NEW PETS NOW IN STOCK 
We have six years’ experience in 
servicing electronic calculators, mini- 
computers in S.E. England. 24-hour 
service contract available at £69-50 per 
annum. Credit and leasing terms available. 
For full details and demonstration 
contact Peter Watts... Now! 


ELECTRONIC SERVICING LTD 


(Authorised Commodore Pet Dealer) Specialists in 
Electronic Servicing, Programming, Electronic Design 
and Prototype Manufacture 


33 PORTUGAL ROAD, WOKING, 
SURREY GU21 5JE. 
Tel: Woking (04862) 69032/68497 









PROGRAMMABLE - £31.86 
COLOUR CARTRIDGE TV GAME 
Vebopmarion PROGRAMMABLE Cotear Cartridge 
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aan-progricamebts consela aera beer exciting COLOUR games. Tomols. Football, Squech aad oo 
wed 2: oe pariiary cocker! fer commection ls “Sheeting Star’. on sloctrewic rifle, te att Fea 


it 
! 
{ 














iif 














SHOTS STAR GUM options! exis (4.6 
‘oO GAME - COLOUR 3 
£24.30 inc. VAT | 

Ths oe console aflers tee exciting COLOUR games: Temenis. Squash Hockey. Sele 

1, Heating, Gackatieell, Gridieall, Sele 2 nad toe wangen beill-is large! chatting games. 

Feateres ncimde two removable jeystich player controls in eosbie poo te move in all leer 

der octhens fap ‘dewre ‘Tight/Tett) ond ben! tate these jeyetich comtrels ore ball serve aed Larget tre 

















nie 

Other fwateres inchede bamdicopping roritck, bell apoed switch, sutematic an screse digritl 

sewing ted colear coding. Acpilstic bit semnds are trenemitiod \hr ough (he Yt speaker. Ni. 
| ea: [ Vedeomarter sed gasreetend tor | ee 


iV VATA ; ; 1s. 


c MAING AUF ORn-£35. inc. 
Sustabhe tor ian wilt a0 ot the MOOT BOOT Lait in miracedy Aithod witty wt amp peng. 


CHESS COMPUTERS 


STAR CHESS - £55.50 inc. VAT 


_ PLAY CHESS AGAINST YOUR PARTNER 
using your own T.V. to display the board and pieces 
Stor Cones 2 a oow sksorbing TV. gama lor bee players. atich wil! inlerea! sed arcite ol! open. 
The and plogs into the seria! socket of your TV cal and dinplays the boord aed pieces ia full colar 
jer block und whitel ea peer TV. screen. Based oo the mower o! chore. ii adds oven mare 
excitement und interest to the geome. For these whe have sever pinyed. Star Chass is a navel 
introdection |e the clazsic grave of chegs. For Ibe experienced chess pinyor, (here it 2 whele new 
dimceei om: of mmpredictubility ned Chance added in tha sirmegy of (he game Nel ooly Com pieces Be taken in Cenreniongl chau type 
| meres, but each poice con piso exchange rockel fire with ln oppenents. 

Stor Chees in the firs! micreprecesser based TV. game to be developed in the UK. aed in manwtectored by VIDEOMASTER |e 
cabal ory of Wadiimplens. Esrepe s meri eiperivaced moostaciorar of board gemen| The central processing wail formas powertn! 
cd | taking esirections trem bath of the player hood comirels. and iz copoble of dxecetiag dod Checking oli the moves | 
in a peed, 01 well aa qemerntiog 2 hel ronge o! rowed elects, The wait con be oped to ploy either chess or Star Chant. sad comes 

compete with a tree (EY saves edepler, tell matrections sed a twelve mania penraeion 


CHESS CHAMPION 6 - £85.50 
PLAY CHESS AGAINST THE COMPUTER - 6 


LEVELS 
Tee very lates! development in microprocessor tocbaolngy new caution ox te offet oo mataive 
redection in the price ef compater cheat gomec, Choa Chmmpien ins cewty developed ebectrenic 
micrecementar, manwtactered by VDEQMASTER |s cobsidiary of Woddingtons, Ewrope a mes! 

























' | manwiacterer of beard games|, Tie etylied, compocl. porloble console con be rat le 
ot Leta Giteront jevels of ability (res beginner le expert including “Mais in tee and Chess 
o 






The variens levels of play con ba changed of acy time dering the gama sad you coe cae (he override key os moe motipie Gere OF 
bend changes wither! [by computer responding. The compater will caly make rompenset which obey ieterestonel chatt roles 
Castheg, on passant ned promoting « paws are all inchoded au pari ol the compuiar s programme. Il is porsible (a outer any piven 
problem trom magazines or newspapers or allereatively extablich your wwe beord paatice aad watch (he compoter react. Tha Coe 
aime ped of subtract pieces during the game or re-estar (he board pacitiens le pel yoursell wither ol oe advantage or dinndvanlaga, 
The computer abwayi plays black. bet con Se set to te moke the first move, The petition of al pieces can be verifiad by uting the 
compeler memery rece! bation. Choxs Champion comes complete with a tree 9V mains adapter. full matrections ned 0 twelve month 
peoracten. World chess champion ANATOLY KARPOY says: i 

“This chess computer is a now and interesting pariner with remarkable game variations. 


















CHESS CHALLENGER 7 - £92.50 inc. VAT 
Piay chests ogeier! the compoler al 7 @itercal levels. (Similar te 

Chats Chalienper 10 bet anit han only 7 bevels of play.) Price incledes 

mel with weed eed beeneg ond Sioseieo cenige 


CHESS CHALLENGER 10- £154.50 inc. VAT 
«ME PROVED PROGRAMME - MK 2 APRIL. 1979 
Play chest sqeies! the compater a! |0 differen! levels Price incleden 
eee with cold wolest cont deuce cmelpied leather A brushed gold 
foi] playing soriace, & Stoumten design magaetined chars pieces 
Ghattienger 10 @ustrated above] 












BORIS - £178.50 inc. VAT 
Boris ig an advanced cheus competer theta programmed fer oll 
classic chews Mover. Ha wll play Black or Wiete, even bimsell. He fl 
even igack yoo baw to play chez and eogpetts (he moves ter you 
when you're emsare of whal (odo nex! Bors com alk to bis opponent 
irewpe bia siphawemeric display sad will [lash diljeree! messager 
during cach game lo keep you on your toot Boris wrill wot allow illegal 
murda, bed will pldew pou te exter problems or ret op yaar ows bowed 
positions. Beria comes in hand crafted. soled walmwl cose with chante 
pecan oad board 








FOR FREE BROCHURES - SEND S.A.E. 


Fer trea Hestroted brochures ged reviews of JV. ned chaus gemen please send 8 Hlamped, addrecied mavelepe and plate wenich 
partcuker games you require mformebon on 
Callers welcome af out shop in Walling — demonstration daily — Open trom Sam-5.30pm Mon-Sat [Sam ipee Wied | 

Te order by tlephone please quote your nama, addrens and Access Barclaycard number VAT ta bncleded in ol) prices aheve — 
Pustage 4 Packing FREE : 


PF.“ AJD DIRECT SUPPLIES LIMITED. Dept. CT2 
\~*""*"}402 Bellegrove Road, Welling. Kent DA16 3QD _— 
Telephone: 01-303 9145 (Day). 01-850 8652 (Evenings) | 
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SOFTSPOT SPECIAL 


carefully and try to include a flowchart. 


These programs have been submitted by our readers 
and as such have not been tried or tested by us. It 
should be noted that several of the programs are spe- 
cified to run on certain machines and therefore you 
will have to modify them to run on your own syste- 
ms. We encourage the submission of programs for 
Softspot and pay for any that we publish. If you are 
considering sending a program in please document it 


Programs should be sent to:— 


Computing Today, 
SOFTSPOT, 

25—27 Oxford Street, 
London W1R TRF. 


Happy programming! 





Mr.M.BELL 
RAM Test 


The program runs on a NASCOM, although it should easily 
be adapted to run on any Z80, and writes 1 to FFH into each 
RAM location and then steps to the next. In the event of a 
failure the following is printed; 

Location, Number written,Number read. 


EXECUTE FROM OC50 


0c50 21 80 OC LD HL=0C80 Test start locn 
OCc53) AF XORA A=0 

0C54 77 (HL),A (HL)=0 

0C55 + BE CP (HL) Read,test A 
0c56 20 06 JRNZ +8 If not true go to 
0c58 3D DEC A sub ‘failure’ 
0c59 20 F9 JRNZ —5 Do again if A/0 
OC5B 23 INC HL Step to next loc 
OCc5C 18 F6 JR -8 Repeat 
SUBROUTINE ‘FAILURE’ 

OC5SE 4F LDC,A Write to C 
GCSE 7C LDA,H Print H 

Ooc60 CD 44 02 CALL B2 Hex 

oc63 7D LDA,L Print location 
0Cc64 CD 44 Q2 CALL B2 Hex Print L 

0c67 CD 3C 02 CALL SPACE 

OC6A 79 LDA,C Print write No. 
OC6B CD 44 02 CALL B2 Hex 

OC6E CD 3C 02 CALL SPACE 

0C71 7E LDA, (HL) Print read No. 
0C72 CD 44 Q2 CALL B2 Hex 

0C75 CD 40 02 CALL CRLF 

0¢78 7C: FE: 10 LDA,H CP=10 

0C7B 20 DE JRNZ —20H 

OC7D C3 86 02 CALL PARSE Return to mon. 
Note: A succesful test is indicated with location 1000 


displayed. 
Text Interpreter 


This routine loads text from the keyboard directly into 
memory. The memory start location MUST be loaded into 
FA1 and FA2 each time the interpreter is returned to. 
Special characters; 

B/S Backspace 

@ End of string (stores 00) 

Shifted B/S Change case 

$ Return to monitor 
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EXECUTE FROM FAO 


FAO 
FA3 
FAS 
FA8 
FAA 
FAD 
FAF 
FB1 
FB3 
FBS 
FB7 
FB9 
FBB 
FBD 
FBF 
FC2 
FC3 
FC5 
FC7 
FC9 
FCA 
FCC 
FCE 
FDO 
FD2 
FD4 
FD6 
FD7 
FDS 
FDB 


CD 3B 01 


18 


xx 
83 
SE 
24 
86 
1E 
08 


C8 


xx 
‘RST’ 
00 ‘CHIN’ 


02 


‘WORD’ 


02 


‘B/S’ 


‘SPACE’ 


‘STORE’ 


‘CRT’ 


HL=? 

RST E bit O 
CALL ‘CHIN’ 
CP=24H 

JZ PARSE 
CP=1E 

JRNZ ‘WORD’ 
TEST E bit 0 
JRNZ ‘RST’ 
SET E bit 0 
JP ‘CHIN’ 
CP=@ 

JRNZ ‘B/S’ 
(HL) , 00 
CALL ‘CRLF’ 
INC HL 

JR ‘CHIN’ 
CP=1D 

JRNZ ‘SPACE’ 
DEC HL 

JR ‘CRT’ 
CP=20H 

JRZ ‘STORE’ 
TEST E bit 0 
JRZ ‘STORE’ 
ADD 20H 
(HL),A 

INC HL 
CALL.’CRT’ 
JR ‘CHIN’ 





Mr.1. DAVIDSON 


Crosshatch Generator 


This produces four of the most common crosshatch patterns 
on a TV set and allows easy selection of each type. The 
actual adjustment of a TV is fairly easy once the convergence 
controls have been found and a full explanation of the met— 
hods was given in ETI September 1978. The program runs 
in 1K on TRITON. 


1600 50 End address for taping 

1601 16 

1602 CF Clear screen 

1603 11 Load REG pair DE with string start address 
1604 O9 

1605 £16 

1666 CD Call PSTRING 

1607 2B 
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1608 00 (1644 823 INC HL 


1609 £50 P 1645 71 Move REG C to VDU 
160A 52 R 1646 23 INC HL 
160B 45 E 1647 7c Copy REG H to ACC 
'160C 53 S 1648 FE Compare with one address past VDU 
160D 53 S 1649 14 (most significant byte only) 
160E 20 Space 164A C2 If not jump back to screen routine 
1160F 43 C 164B 43 
1610 2C , (comma) 164C- 16 
1611 44 D 164D C3 If the screen is filled jump back to INC H 
1612. 2C , (comma) 164E 1A 
1613 56 V 164F 16 
1614 20 Space 1650 OO End address for taping 
M615. 4F O 
1616 52 R Etch—A—Sketch 
1617 20 Space | | 
1618 48 1 This program emulates ae sate ey oe aS eon 
| The first character or graphic key pressed will cause the sel— 
| Ht : ren Sue ected symbol to appear near the centre of the VDU screen. 


On pressing one of the keys U,D,L or R the symbol will 


161B OB move in the selected direction leaving a trail behind it. It 
161C 00 should be noted that if the drawing moves off the screen 
161D Q1 Load REG pair BC with graphics for you run the risk of corrupting the monitor. The program is 
M6TE 77 crosshatch for TRITON and runs in 1K. 
i61F 73 
1620 FE Compare with code for C 1600 6B End program address for taping 
1621 43 1601 16 
11622 CA If C jump to screen routine 1602 CF Clear screen 
11623 40 1603 21 Set pointer to middie of VDU 
1624 16 1604 15 
1625 O1 If not change graphics to dots 1605 12 
11626 =12 Dot 1606 CD Call INC H 
M627 /20 Space 1607 #£xOB 
(1628 FE Compare with code for D 1608 00 
1629 44 1609 47 Copy ACC to REG B 
162A CA lf D jump to screen routine 160A 70 Copy REG B to VDU 
1162B 40 160B cD Call INC H 
162C 16 160C OB 
162D 01 lf not change graphics to verticals 160D 00 
162E 74 160E FE Compare with code for R 
162F 20 160F -52 
1630 #-FE Compare with code for V 1610: CA If R jump to subroutine to move right 
1631 56 toll)” =30 
1632 CA lf V jump to screen routine 1612 + 16 
1633 40 1613 FE Compare with code for L 
11634 16 1614 4C 
1635 O01 If not change graphics to horizontals 1615 CA lf L jump to subroutine to move left 
1636 73 1616 40 
1637 73 1617. 16 
11638 FE Compare with code for H 1618 FE Compare with code for U 
1639 48 1619 55 
163A CA lf H jump to screen routine 161A CA If U jump to subroutine to move up 
163B 40 161B 50 
163C 16 161C + 16 
163D C3 If none of the above jump back to the 161D FE Compare with code for D 
163E 02 start and try again 161E 44 
163F 16 161F CA lf D jump to subroutine to move down 
11640 2A Set REG pair HL to the address of the 1620 60 
1641 00 first VDU location 1621 16 
1642 10 i622 Gs If none of the above jump back for new 
1643 70 Move REG B to VDU 1623 OB input 
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1624 16 

Movement subroutines 
Move RIGHT 
1630 23 Increment pointer 
1631 C3 Jump to main program 
1632 OA 
1633 16 
Move LEFT 
1640 2B Decrement pointer 
1641 Gs Jump to main program 
1642 OA 
1643 16 
Move UP 
1650 97 Clear ACC 
1651 2B Decrement pointer 
1652 3C Increment ACC 
1653 FE Compare to 40(Hex) 
1654 40 
1655 C2 Loop until it matches 
1656 51 
1657 +=#16 
1658 C3 Jump to main program 
1659 OA 
165A 16 
Move DOWN 
1660 97 Clear ACC 
1661 23 Increment pointer 
1662 3C Increment ACC 
1663 FE Compare with 40(Hex) 
1664 40 
1665 C2 Loop until it matches 
1666 61 
1667 16 
1668 C3 Jump to main program 
1669 OA 
166A 16 


Confuse—A—Cat 


The program is a modified version of the one in the TRITON 
manual. It alternates between filling and emptying the screen 
with characters. It is written in tiny BASIC and will run in 


the standard kit memory. 


VDU 0,12 

LET I=0, J=0, K=1, L=1, N=0, T=0, Q=931 
LET l=I+K, J=J+L, T=T+1 
IF 1>63 GOTO 60 

IF 1>=1 GOTO 70 

LET K=—K, I=I+K+K 

IF J>16 GOTO 90 

IF J>=1 GOTO 100 

LET L=—L, J=J+L+L 
LET M=I+(J—1)*64 

IF T<=Q VDUN,13 

IF T>O VDU N,32 

VDU M,32 

IF T>Q VDU M,13 

LET N=M 

IF T=2*Q—1 GOTO 10 
GOTO 30 
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Mr.H.J.GARWOOD 
Reversal Game 


This program is a modified version of the ‘Reversal’ numbers 
game written by Don Scales. The original version appeared 
in the January Computing Today supplement. The program 
is written to run on a TRS 80 with Level II. 


CLS 

PRINT “THE REVERSAL GAME” 
FOR I=1 TOQ9 

LET A=RND(Q) 

IF 1=1 GOTO 80 

FOR J=1 TO I—1 

IF A(J)=A GOTO 30 

NEXT J 

LET A(I)=A 

NEXT | 

LET B=0 

PRINT A(1);A(2);A(3);A(4) ;A(5) ;A(6);A(7); 
A(8);A(9) 

INPUT “NUMBER TO REVERSE”:J 
IF J<1 GOTO 240 

IF J<10 GOTO 260 

PRINT “INVALID — TRY AGAIN” 
GOTO 10 

LET K=(J+1)/2 

FOR l=1 TOK 

LET A=A(1):A(I)=A(J+1—1):A(J+1—N=A 
NEXT | 

LET B=B+1 

FOR |l=1 TOQ9 

IF A(I)<>!I GOTO 200 

NEXT | 

PRINT “TOTAL”,B 

FOR X=1 TO 500 

NEXT X 

GOTO 5 





Mr.N.R.GRAYSON 


Mastermind Game 


Another version of the popular game ‘Moo’, or ‘Bulls and 
Cows’. This Version is written in Tiny Basic and should 
be easily modified to run on any system. 


PRINT “MASTERMIND” 

PRINT “HOW MANY NUMBERS” 
INPUT B 

M=2+«B 

R=0 

FOR l=1 TOB 

@(1)=RND(10)—1 

NEXT | 

PRINT “ENTER GUESS” 

FOR I=B TOM 

INPUT @(1) 

NEXT | 

C=A=0 

FOR l=1 TOB 

IF @(1)=@(I+B) THEN C=C+1:A=A-—1 


35 





160 FOR J=B TOM 
170 IF @(1)=@(J) THEN 190 


180 NEXT J 
185 GOTO 200 
190 A=A+1 
200 NEXT | 


210 IF C=B THEN 260 

220 PRINT “CORRECT POSITION =";C 
230 PRINT “CORRECT BUT WRONG POSITION";A 
240 R=R+1 

250 GOTO 90 

260 PRINT “CORRECT SOLUTION IS” 
270 FOR l=1 TOB 

280 PRINT @(1) 

290 NEXT | 

| 300 PRINT “NUMBER OF ATTEMPTS =";R 
1310 \F R>(3«N) THEN 340 
| 320 PRINT “BUDDING GENIUS” 
1330 GOTO 440 
| 340 IF R>(4*N) THEN 370 

350 PRINT “NOT ABAD ATTEMPT” 

360 GOTO 440 

|370 IF R>(5«N) THEN 400 

380 PRINT “AVERAGE” 
| 390 GOTO 440 

400 IF R>(7+*N) THEN 430 

410 PRINT “RUBBISH” 

420 GOTO 440 

430 PRINT “EVER THOUGHT OF GOLF ?” 
440 Y=1;N=0 

450 PRINT “ANOTHER GAME, Y OR N” 
| 460 INPUT A 

470 IF A=1 THEN 10 

480 STOP 

Mr.J. HODGKINSON 

Knight's Tour 


The program solves the problem of how few moves need to 
be taken for a Knight to visit all the squares on a chess board. 
The program uses an iterative routine, always moving the 
piece to the square with the highest weighting factor. The 

| program was written for a KIM 1 and uses the seven segment 

| displays to show the number of squares visited and on the 
succesful completion of the tour the program may be modi— 
| fied to display the squares visited. 


DATA 
0000 = = s AI 
0008 BI Address of the 64 bytes allocated to the 
}Q0009 B2 chess board 
1}000A C1 Used to save the X and Y co—ordinates 
000B C2 
000c D1 Holds the value of the highest weighting 
00OD' €E1 Count the number of moves 
|O00F9 11 LED display addresses 
|O0FA 12 
OOFB 13 


0100 to 013F 64 bytes of the chess board 
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CODE 


Z08 


Z01 


214 


Z04 


LDY 
Sry 
DEY 
STY 
LDA 
STA 
INY 
CPY 
BNE 
CLD 
CLC 
LDA 
TAX 
STA 
ADC 
INX 
CPX 
BNE 
LDX 
LDY 
STY 
INC 
LDA 
STA 
LDA 
STA 
LDA 
ORA 
STA 
STY 
STX 
DEX 
INY 
INY 
JSR 
INX 
INY 
INY 
JSR 


DEX 
DEX 


INY 
JSR 
DEX 
DEX 
DEY 
JSR 
INX 
DEY 
DEY 
JSR 
DEX 
DEY 
DEY 
JSR 
INX 
INX 
INY 
JSR 


1 
B2 


Bi 
87F 


(B1),Y Each square is given a 


£40 
208 


Z02 


202 


202 


Z02 


202 


202 


Z02 


weighting factor of 7F 


Locations 0000 to 0007 
are the start addresses of 
each row of the board 
i.e. (0,0);(1,0);(2,0) etc 
Knight starts at (7,0) 


X points at the appropriate row 
of the board. i.e. the first co—ord 
inate. 

A visited square has its top bit set 
making the wf negative 


Move (X—1),(¥+2) 


Move (X+1),(¥+2) 


Move (X—2),(Y+1) 


Move (X—2),(Y—2) 


Move (X+1),(¥—2) 


Move (X—1),(Y—2) 


Move (X+2),(¥+1) 
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Z12 


211 


Z03 


Z02 


Z06 


Z05 


Z1/ 


Z07 


INX 
INX 
DEY 
JSR 
LDA 
BNE 
LDY 
STY 
LDA 
BPL 
AND 
SBC 
CLC 
STA 
INY 
CRY 
BNE 
JSR 
JMP 
LDX 
LDY 
JMP 
CPX 
BCS 
CPY 
BCS 
LDA 
STA 
LDA 
BMI 
CMP 
BEOQ 
BCC 
STA 
STX 
STy 
LDX 
LDY 
RTS 
LDA 
STA 
CLI 
JSR 
BNE 
JSR 
BEQ 
JSR 
RTS 


Move (X+2),(Y—1) 


If D1=0 no valid modes found 


All those squares which have 
been visited have the top bit 
removed and their wf reduced 
by 1 


Move Knight onto the appropriate 
square 


lf X or Y 28 then the move is 
otf the board 


If square has negative wf then 
it has already been visited 


Only updata |1,12,D1 if the 
new wf is higher than any 
previous one 


Restore 
X and Y 


Loop displaying last square 
visited and the number of 
squares visited until a key 
is depressed 


The following modification allows the co—ordinates of each 
square visited to be displayed. 


Z03 


JSR 
LDX 
LDY: 
JMP 


205 
12 
12 
204 
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Mr.P.M.JESSOP 


Rendezvous 


The object of the game is to rescue your companion who is 
floating in space ‘2001’ style. You have only a limited amo—_ 
unt of fuel and time to rescue him. The thrusters may be on 
or off and the idea is to match your speed to that of the vic— 
tims. The game is easily modified to run on any system 
thanks to the mod—sheet and opens up the possibility of a 
graphics routine to simulate the rescue. 


10 PRINT 
RANGE FUEL. 
FiO 

Teel 


ZO 
30 
aC 
wIO 
60 
ZO 
E30) 
vt) 
LOO 
Lio 
1220 
130 
1,40 
ele: 
LOO 
170 
130 
Leo 
Lee) 
em A) 
ah 
TO. 


ae) 


APPROACH 
TIME TO UPLATE” 


_ CEM SPEED 


cat | 


bor zl @) 
Si LOO 
ks 
ERENT 
TB XR OD 


WOE AS | asl 


IF t>=O GOTO 130 | 
GOTO Leo 

TF T< 30 GOTO 
yuk) 

GOTO 180 

Tr 40 GOTO $¢¢ 
ae 1 
[teegyyats C13 
Th TA 2G 
BRENT “So 
CEE XR: C3 
Vesa Ges cp 
Tes Cee, 

TF méo GOTO Bo 
Tor f-+ , 

Jose Jape 

fer ssf ee Cott} 

I- FSO GHTO 260 
Soak, eis) ald 

weet at ace te | 


ie 
* ] * oF oe | ] oe ae 
ty 


1LGO 


GOTO 230 
TIME?” 


* 


: ee 
IF To=8O GOTO 440 

TF ARS (S182) 55 GOTO 230 
TF ABS (LD >2 GOTO 230 
PRINT “CONGRATULAT LONS » 
HAVE SUOREEIET 2 FUE, 
REMAINING 

GOTO eo 
PRINT “YOUR 
IF V<o GOTO 
RENT YU 
EOE EE? 
GOTO Feo 


YOU 


ak OL So ES XPALES TET | 
41Q 


7 


A Reet 


PLOAT IN SPACE 
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MOUTE YING RENDEZYVOUS FOR OTHER BOTA 


VERS LON FOR OV HEI 


* BASICS 


if avi). OPS Srey Pea fy: 3. 
Some RASTES DON'T LIKE TF. .GNTO 
ree NY 1 UM OPN TIME 2 ¢ 
meets TNEUT NUMBER Om SAME LINE. 
athe RY y INL fd 
MST BASTES Wik REQUIRE THIS. 
Oo TNE TIM? 2 4 
SOME WEL. ALLOW THIS. LOONIE 80 
MOT THEN: NISESOE, 
ae Ete °° Cy tty LOO CSN CT) 
Th Gham (<S7 6M) FUNE TION SOMETTMES AYVATLABIE 
L270 pe! GIVES -1 TF NEGATIVE: O TF ZERO AND 1 IF 
POST TIVE. 
Ey CeO ks | SLO TMU 
y PRT NY \" - Welt be eee Ss | ee aah 
440 PRINT THAR CS SYS TNE C7) ® Ett 
J | bs a BB 9 MEANS PRINT § SRACKS 
Po Perey ToS Tae & INT CS ate © 1 
WHER: TOs (> MEANS MOVE TO COLUMN 8. THIS 
Wh. PSE BETTER RESULTS. 
DOS RTT OREN IMP ks Tie 
a ry 
ui 4OY BASICS STILL DEMAND THIS 


410 PRINT “LUGE TL Ys YOU WILL. Coat T 
TO YOUR MOTHER SRICF IBLIT Yule” 
PRINT “COMFANTON TS lLOsT 


GOTO 999 


MIE 
i wee 


“SQ 


440 PRINT “TIME EXCRIoO 85 
4SOQ GOTO S80 


we ¢ > ny 


RCINT “RENO Z VOUS COMPLETE. = 
GOOTE YE” 


—— ae 


Mr.W.MacDONALD 
Double Dice 


The program draws the result of two dice being thrown. The 
graphics are specific to the machine it was written for but we 
do not know which one it was. They should be easily adap— 
table to any processor. 


A=RND(6), B=RND(6) 
VDU 0,12 

FOR I=1 TO 150;NEXT | 
VDU 0,10 

IF A=1 GOTO 100 

IF A=2 GOTO 200 

IF A=3 GOTO 300 

IF A=4 GOTO 400 

IF A=5 GOTO 500 

IF A=6 GOTO 600 

FOR I=1 TO 3; VDU 0,11; NEXT | 
GOSUB 900 

IF B=1 GOTO 730 


IF B=2 GOTO 760 

IF B=3 GOTO 790 

IF B=4 GOTO 820 

IF B=5 GOTO 850 

IF B=6 GOTO 880 

GOSUB 1000;GOSUB 1010;GOSUB 1000;GOTO 71 
GOSUB 1030;GOSU8 1000;GOSUB 1040;GOTO 71 
GOSUB 1030;GOSUB 1010;GOSUB 1040;GOTO 71 
GOSUB 1020;GOSUB 1000;GOSUB 1020;GOTO 71 
GOSUB 1020;GOSUB 1010;GOSUB 1020;GOTO 71 
GOSUB 1020;GOSUB 1020;GOSUB 1020;GOTO 71 
GOSUB 1000;GOSUB 900;GOSUB 1010;GOSUB 900 
GOSUB 1000;GOTO 890 

GOSUB 1030;GOSUB 900;GOSUB 1000;GOSUB 900 
GOSUB 1040;GOTO 890 

GOSUB 1030;GOSUB 900;GOSUB 1010;GOSUB 900 
GOSUB 1040;GOTO 890 

GOSUB 1020;GOSUB 900;GOSUB 1000;GOSUB 900 
GOSUB 1020;GOTO 890 

GOSUB 1020:GOSUB 900;GOSUB 1010;GOSUB 900 
GOSUB 1020;GOTO 890 

GOSUB 1020;GOSUB 900;GOSUB 1020;GOSUB 900 
GOSUB 1020;GOTO 890 

Y=1,N=0 

INPUT “AGAIN ? Y OR N”X 

IF X=1 GOTO 10 

STOP 

FOR I=1 TO 8; VDU 0,9; NEXT | 
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901 RETURN POINTERS 

1000 PRINT “ttttt” PI Current message 

1005 RETURN P2 Maze position 

1010 PRINT “tt@tt” P3 Keyboard / display 

1015 RETURN Note: Abort will not work as the monitor routine is not 

1020 PRINT “@ttt@” used. Maze from OF80 onwards, could be relocated. 

1025 RETURN Messages from OBOO to OBF8 as required. 

1030 PRINT “@tttt” 

1035 RETURN LITERAL POOL FOR MESSAGES 

1040 PRINT “Ttttt@” Note: Not all of these are used in the example program, 

1045 RETURN but should you wish to invent your own maze you 

could use them where you like. The ones used in 
Note: t = SHIFT Z the example are marked * 
@=CONTROLS 

Mr.G.PHILLIPS 

“ OB00 Not used 
OBO08* OO 76 76 76 76 76 76 77 ‘ahhhhhh’‘ 


The program is developed to run on an MK/14 but could be 0B10* 53 78 71 38 40 5E 50 71 ‘frd—lft?’ 
easily altered to suit any machine. The idea is to negotiate a 0OB18* 53 78 50 40 5E 50 3F 71 ‘ford—rt?’ 
maze without being eaten on falling down holes etc. Tocode 9gp20* 53 78 50 40 78 71 79 38 Neft—rt?’ 
your own mazes draw them out complete with the obstacles 0B28* 00 00 79 38 5E 5E 1C 73 ‘nuddle’ 
and code from start to finish including the comments on any OB30 5E 54 79 40 5E 77 79 5E ‘decart—einl! 
obstacles etc. After hazards you can either return to the start 0B38 GE 50 79 73 73 06 38 6D ieftanery? 


or kill off the victim in an endless loop. 0840 73 1C 40 79 73 3F 38 6D te sf 
slope—u 
0B48 00 38 38 06 76 73 1C O00 ‘uphill’ 


OF10 Count —1, Count 

ates OB50 OO 7C 1C 50 76 6D 00 OO ‘shrub’ 

Initial t . 

Ae Smee a a ne OB58" 00 78 50 5E 54 79 7C 00 — ‘benart’ 
OF19 C4 80 32 Load maze address to P2 OBGO" 78 71 79 38 5E 54 79 7C Benders: 
OF1F C4 00 33 Load display address to P3 at iss oa 79 00 79 76 78 she end 
OF22 C4 OB 35 Load message address to P1 nth a0 ibe re i 79 7C 00 00 bases 
OF25 C6 01 01 40 Get first maze section oBss" 79 76 7 ~ 77 78 ae ie aren 
OF29 31 Also use as message pointer . 8 SE 94 IC 5 ai = 
OF2A C4 08 C8 E4 Let count =8 OB90" 00 50 79 54 50 3F 39 00 corner 
OF2E C5 01 CF 01 Load Guechureterdiplay, Coo, o> 20 ee ee ee, 
OF38 C2 FE 31 Restore P1 OBBO* 00 OO 5E 54 1C 3F 50 00 ‘round’ 
OF3E C2 00 9C 08 Is second part of maze code nee ee = er a a ibs nS bs ae OT 
OF42 B8 CD 9C E4 00, if not display message ? eats. YOU 
OF46 C6 01 Next part of maze OBDO* 79 6D 3F 38 O00 1C 3F 6E you lose 
OF4A C2 FF 94 02 If code positive jump 2 OBEO) 0D) 00: OF. SE DENG Ser O0) oe nucdy 
OF4E 90 04 If code negative jump 4 OBES” 00 6D 6D 79 38 5E 54 79 endless 
OF50 D4 01 98 O6 Odd or even, if even jump 6 OBFO" 00 00 00 78 06 73 00 00 pit 
OF54 C6 80 Alter P2 according| 
Neea TGR PE wi EXAMPLE MAZE 
OF58 90 C8 Next part of maze 
OF5A 40 98 B9 If code OOxx back to start 4 -«*OF 80 «80 00 18 41 AD 00 18 45 
OF5D AB 00 Input 0? INC P3, load 68 00 10 55 88 00 90 00 
OFSF 98 04 No inpELSINAO A OF90 18 OF 10 09 CO 00 C8 00 
OF61 C6 O1 Continue in maze DO 00 00 01 20 E7 E2 01 
0F63 90 06 jan 8 OFAO 20 35 88 00 98 00 10 35 
OF65 AB 01 9C 02 Input 1? Jump 2 58 00 18 F7 20 ES 60 00 
OF69 90 BF Wait for decision OFBO 18 2F 68 00 10 17 A8 00 
OF6B 8F FF Wait 88 00 90 O00 AO OO 60 OD 
OF6D 90 B3 Back to OF22, more maze OFCO 10 03 BE 01 20 03 CE 01 
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OFDO A8 00 90 O00 20 D7 60 00 
18 03 F6 01 20 AB D8 01 
OFEO 20 05 70 OO OO O01 E8 OD 
FO 00 08 00 DO OO OO O01 
Mr.Q.A.RICE 


The following five programs are all written for the TRITON 
and are really intended for use as routines within other pro- 


grams 


Factorials (Limit of seven with Tiny—BASIC) 


Square Roots (Integer result with Tiny—BASIC) 


Clock (Adjust line 80 for accuracy) 


100 


INPUT “FACTORIAL OF” ,N 


X=1 


FOR Y=N TO 2 STEP —1 


X=X*Y 
NEXT Y 
PRINT X 
GOTO 10 


INPUT “THE SQUARE ROOT OF”, X 
¥=0,2=170 


Z=((X/Z)Z)/2 
IF Z*Z=X PRINT “="", Z;GOTO 10 


Y=Y+1 


IF Y=15 PRINT “NEAREST INTEGER”:,Z;GOTO 10 


GOTO 30 


INPUT “HOURS”A,”“MINUTES”B 


C=0 


PRINT A, // 4,B, //4,C 


C=C+1 


IF C=60,C=0,B=B+1 
IF B=60,B=0,A=A+1 
IF A=13,A=1 

FOR X=1 TO 330 


NEXT X 
GOTO 30 


Spiral Screen Wipe 


10 VDUO,12 

20 A=1,B=64,C=1024,D=961 
30 FORW=ATOB 

40 VDUW,122;NEXT W 

50 FOR X=B TOC STEP 64 
60 VDU X,122;NEXT X 

70 #@B=B+63 

80 FOR Y=C TOD STEP—1 
90 VDU Y,122;NEXT Y 

100 C=C-—65 

110 FOR Z=D TOA STEP—64 
120 VDU Z,122;NEXT Z 

130 D=D—63,A=A+65 

140 GOTO 30 

Chess Board 

10 VDUO,12 

20 X=32 

30 FOR A=1TO8 


_ 40 


40 FOR B=3 TO 10 

50 FOR C=1TO3 

60 VODU (A*64)+(B*3)+C,X 
70 NEXTC 

80 GOSUB 130 

90 NEXTB 

100 GOSUB 130 

110 NEXTA 

120 STOP 

130 IF X=32,X=122:RETURN 
140 IF X=122,X=32:RETURN 


Mr.1. POWELL 
File Finder 


The program is in machine code for the TRITON and is des— 
igned to allow the user to list the names of files on a tape 
recorded in TRITON format. It is designed to be recorded 
onto and recovered from tape using the monitor. The start 
address is at 1602H, bytes 1600H and 1601H containing the 
length code for the monitor tape I/O routines. When the 
program switches on the tape recorder it starts to look for a 
file header, which in TRITON format consists of 64 CR cha— 
racters followed by the file identifier terminated with an 
EOT character. Having found the 64 CR’s the program prints 
the file identifier on the VDU and searches for the next one 
on the tape. This continues until the character M is pressed 
on the keyboard. It is a good idea to load this program onto 
the start of each tape. 


0000 ORG 1600H 
1600 4016 DB 40H, 16H 
TPEON FQU 0327H 
RST2 EQU OO1LOH 
TPENFEF EQU 032CH 
OUTCH EQU 0013H 
1602 CN2703 CALL TPEON 
1605 CN3616 START: CALL TPEIN 
1608 FEOD CPI ODH 
160A C20516 JNZ START 
1600 063F MVI BR, 63 
INC : 
160F CN3616 CALL TPEIN 
1612 05 NCR B 
1613 FEOND CPI ODH 
1615 C€20516 JNZ START 
1618 78 MV AwB 
1619 FFEOO CP] 0 
161R C20F16 JNZ INC 
161E 3E€0D MVI Ay ODH 
1620 C€N1300 CALL OUTCH 
1623 3F0A MVI A, OAH 
1625 CP1390 CALL QUTCH 
1628 CD3616 WRT? CALL TPEIN 
1628 FFO4 CPI 04H 
162D CA0516 JZ START 
1630 CDN1300 CALL OUTCH 
1633 C€32816 JMP WRT 
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TPEIN:S 
1636 DROO IN 0 
1638 FEED CPI OE DH 
163A CA4716 JZ EXIT 
1630 D801 (oeps IN l 
163F F691 ANTI 1 
1641 CA3616 JZ TPEIN 
1644 0804 IN “ 
1646 C9 RET 
Loar CUZEOS FRITS GALU TREOFF 
1644 C31000 JMP RST2 

END 

B 0000 A 0007 
C 0001 8 0000 
D 0002 c 0001 
E 0003 D 0002 
H 99094 E 0003 
L 00905 EXIT 1647 
M 0006 H 0004 
P SW 0006 INC L60F 
SP 0006 L 0005 
A OOOT LOOP L1€é3D 
T PEON 0327 M 0006 
RST 2 0010 OUTCH 0013 
TPENFF 032C PSW 0906 
OUTCH 0013 RST2 9910 
START 1695 SP 9006 
I NC L60F START 1605 
WRT 1628 TPEIN 1636 
TPEIN 1636 TP EOE 032C 
LOOP 1630 TPEON 0327 
EXIT 1647 ART L628 


Submarine Game 


The game is designed for the TRITON and written in tiny— 
BASIC. It simulates the hunting of an unseen submarine by a 
destroyer, given only the submarine’s last bearing and dist— 
ance. The object is to destroy the sub, guided by sonar, and 
you have 20 depth charges to do so. The program takes just 
under 2K of memory. There are three levels of skill, Novice, 
Moderate and Expert. The game is played on a grid of 1—14 
Northings and 1—60 Eastings. The sub moves S grid units in a 
random direction, unless disabled, between every attempt. 
If the sub leaves the grid it reappears on the other side, if it 
does this more than 4 times you lose. If you drop a charge 
within 4—S grid units of the sub it is disabled and cannot 
move. A direct hit will sink the sub. To drop charges give the 
position in Northings (NL) and Eastings (EL). For each cha— 
rge dropped there is a simulated explosion at that position, a 
dot is left to mark the spot. After each attempt you are given 
the distance from that charge and the bearing to the sub. At 
the end of the game you may obtain the subs course labelled 
A,B,C etc. with a « showing the last position. Good hunting ! 


20 Z=U,we0,R=7 
30 V=2 
50 vou 0,12 
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)} GOSUB y 


GOSUB 770 


SOFTSPOT 


P.'YOU HAVE 20 DEPTH CHARGES TO SINK THE SUE’ 


Pe 'POSITIONS GIVEN IN NORTHLINGS 
P.'IF SUB-ESCAPES AREA IT RE“ENTER'S ON THE OTHER 6I1DE' 


EASTLINGS’ 


P.'IF THIS HAPPENS MORE THAN 4 TIMES yOu LOSE’ 
P ‘SUB «MOVES. MAUL DISABLED * 


P, - ENTER YOUR DEGREE OF SKILL’ 
{NPUT "4=NOV ICE: 2=MODERATE: 3*EXPERT 'S 


A=RNDCB) 


X™=RNOC15-Se2d+S 
Y*RNDC60-Sa#2 9+S+1 


IFCS>O2@CS<4) GOTO 130 
P.'MUST BE 1,2 OR 3! 


GOTO 90 
E=4=-S 
VOU 0,12 


G GOSUB 770 
) VDU 0, 10 


p.! 


VOU 0,1 


5") 
} FOR 1t#10 TO 60 STEP 5 
ween i 


FOR I=14 TO 2 STEP ~1 


GOSUB 


OCRI=X #6 4+Y 
R=R+ 14 


P." POSITION’, 


V=V-2 
VOU 0,29 


760 
aa Z2>4 GOTO 500 
IF R>20 GOTO 512 


FeJ=1TO50;VDU 0, 93 Ned 


INPUT ase 
VOU Q, 


Fade 4t057,¥OU 0, 9, Ned 


P 
vou 6,14 
H=46-H, oan V¥+2 


Vv, aH »AH,AH,AH,AH,AH, 3g INPUT ‘EL#'Y 


IF CH>4 CH 16 MCV 92 MCV 6639 GOTO 312 


P. ‘POSITION OUT OF AREA‘, 


GOTO 280 
UsHmé 4+V 


VOU U, 425Fe1=1TO200;N.! 
WVDU U,15;Fel=1TOZO0;Nel 


vDU U,18 
GOSUB 760 
W=W+ 


1 
IF CH=XMCV=Y) GOTO 520 


L® ABSCX~H) 
Me ABSCYV) 


IFCLC@EDRCMCHED SHO 
IF S=0 P.'"DISABLED" °, 


GOSUB 620 

A=A+RND (3-2 
IF A>B A=A-8 
IF Aci A=A+8 


XeX+S aC CAC*3-CAP™5 De CAC=7 DD 
Y=¥+Sm@C CA>=3 eC AC#5 D—CA@7 —CABBD-CA= 19) 


U=0 


IF X<2 XeX+ 14,087 
IF Y<3 YeY+60;U=1 


IF X>15 XeX-14;U=1 


IF U Z=Z+1 
GOTO 234 


GOTO 5 





) IF Y>62 Yey-60;U=1 


:P. "YOU LOST HE GOT AWAY °, 


GOSUB eae 9GUT OF DEPTH CHARGES ', 


Y=2, N= 
IF C=1 


G.585 
FOR 1=1 TO R-1 
VDU 6C1), 1464 
you oCcR=1), 42 


NEXT | 
GOSUB 790 
INPUT 


STOP 
1=H-X , J*V~Y 


[ UsIaltuad 


FOR 


O=D=1 


IF XH Pe! SOUTH!, 
IF XeH P,! 

IF YOV P.' EAST', 

IF Y<v P.' WEST’, 

IF Y=v Pp.’ 

Re 

VDU 0,28 

cans TO 150;Ne1 


0 90 
IF papell TR0%0 690 
NEXT D 


) P.#2, "LAST BEARING=',D, 
. TF X<H P.' NORTH’, 


GOTO 540 
GOSUB 790;P."YOU SUNK IT WITH ',%2,W,' DEPTH CHARGES’, 


5 INPUT SUBS COURSE? Y OR N'C | 


NEW GAME Y OR N'C 
IF C#Y GOTO 20 





GOSUB 760;P.,;VDU 0,13 


vDU 0,11 
Re 


4) | 


MR.P.CORNES 
Hex—Bug 


There are quite a few micro—computers on the market now 
which will run extended BASIC and so have PEEK and 


/POKE statements in their vocabulary. The program listed 


here here uses these two facillities to overcome a small but 
annoying problem that most of these micro—computers 
share. It is possible using the PEEK and POKE statements 


‘to write machine code subroutines in BASIC programs 


but using these statements you have to input the data in 
decimal number format.This program allows you to enter, 
modify and list your machine—code subroutines in HEX 


‘instead of decimal. 


When you run this program you will be asked to “Input 
start address”. At this point you should type in a four 


digit HEX number which will be taken as the first add— 


ress you wish to examine; (You could also type END at 


lthis point which will terminate the run)The computer 


will respond to this by displaying the chosen address (HEX 
four digits) and along side it, the contents of that address 
(HEX — two digits). After this a question mark will be dis— 


| played. If you are happy with the contents of the location 


displayed then just press carriage return and the process 
will be repeated with the next higher numbered location. 
if you wish to change the contents of the displayed location 
then just type in (HEX — two digits) the contents of this 
location as you would wish to be. The third alternative 


lis to type .X when you have finished working on your prog — 


ram and this will cause the computer to exit back to “Input 


| start address ’’. 


A flow chart of the program is included for those of you who 
enjoy mental gymnastics or for those of you who may wish 
to improve the program or add more facilities to it. 


10 PRINT’ ——CT| HEX—BUG——" 
20 INPUT” INPUT START ADDRESS (HEX — 
4 DIGITS) OR TYPE END” ;AS 
25 IF AS= “END” THEN END 
30 N=4 : GOSUB 1200 
140 =U 
50 D=S :GOSUB 1000 
60 PRINT B8;" °; 
70 D=PEEK(S) : GOSUB 100 
80 PRINT MIDS(B$,3,2); “ °; 
90 AS=""': INPUT AS 
100 IF A$=" " THEN 140 
110 IF AS="X" THEN 20 
| 120 N=2 : GOSUB 1200 
130 POKE §,C 
140 $=S+1 : GOTO 50 
1000 BS="": K=4 
1010 QO=,64(K—1) : L=0 
| 1020 IF O>D THEN K=K—1 : IF K=—1 THEN 1060 
1030 L=L+1: D=D—O :GOTO 1020 
1040 IF L>9 THEN L=L+ 55 ELSE L=L+48 
1050 BS=BS+CHRS(L) : GOTO 1010 
1060 RETURN 
1200 C=0: FOR A=1 TON 
1210 B=ASC(MIDS(AS,N+1—A, }) 
4? 


1220 \—F B>57 THEN B=B—55 ELSE B=B—48 
1230 C=C+B«164(A—1) 
1240 NEXTA: RETURN 
1250 END 
Caen) 
Ont : - 
INPUT 
START 
ADDRESS 
AB 
YES 
NO 


SUB 
1200 


POKES,C 





PRINT 


B-PEEK(S 


SUB 


: 


1S 
x 


PRINT 
LOCATION 


ONTENTS, IN 
, HEX (RE) 













| CONVERT HEX (AS), 
CONTAINING N DIGITS, 
‘TO DECIMAL (C) 


CONVERT DECIMAL (D) | 
TO HEX (BS) | 
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Mr.S.AINSWORTH 3) 


Computer Tolinka 


This program was produced after reading the articles on the 
“Tolinka’’ chess recorder in ETI. 
produced on a Systime RSTS—11 time—sharing system that 5) 
used a 25 by 80 character VDU, this point should be borne 
‘in mind when making any alterations to the program. The 
philosophy behind the program is that as a chess game mach- 6) 
ine is designed specifically for the purpose of ‘chess logic’, a 7) 
micro is not and is therefore very inefficient. The program 8) 





| ~ SOFTSPOT 


Input from terminal/file to terminal/file. 

4) Set and reset functions. You can enter SET and try 
out a line of thinking without the movements of the 
pieces being entered into the command matrix, CB(), 
or the output device file. Enter RESET and the pieces 
are returned to their original positions and the output 
is re-enabled. 

Castling and all other moves are single algebraic 
notation commands, row numbers and file letters are 
displayed on the screen. 

Upper and lower case commands are understood. 
Rudimentary checking of commands for illegal moves. 
Fast operation due to short program length, 4K. 


The program has been 


therefore is used exactly as Tolinka would be, that is as a 


game recorder. 
follows: — 

1) Very clear display of board positions. 
2) Last 36 moves displayed on the screen. 


] IMULTI-ROLE CHESS PROGRAMME BY SeAINSWORTH MATHS SIXTH 
4 tINITIALISATION ; 
5 ON ERROH GUTO LUVOLI Ya=eS75 (CHra (6%) +CHAe (=74)) 
1U OPENVCHESSe INN" aS FILE La? 
DIM [Tble¢es4%) ep *ble4ee3Hh) 9Ct (joe) ema boa) 
Ll INPUT INPUT vEVvICe/EILE"S Tl at INPuT@uuleul DevICE/FILe "sul as: 
OPEN Il. AS FILE 4ZaetUuUPEN OLD AS FILE 3a 
20 FUR Teel Tu sxetrFon Jss=le TO SetINPUT LIN& els ae 
25 READ “elInesd*) UNLESS e+e ONL La<7s 
30 ThlI me JR) SLEFT UASsLenlasdee*®) SWEAT JaiNEAl Is 
40 KCeWw Ss (24oa) +" M+CHean( i464)" CHESS "#CHe a (]lo%) >! mes 
aie M+Ceonav( ls) 3FUR tee57% [TO ]lN4eibtianis" WHITE HLACK! 
DU SCH2% (304) +Cak ne (5430) tCHRa (34% ]0+3)%6) +NUMd( 94-14) FOR Igele TO 8% 
6U FOR [Hele IU &HIFUX Umaelom TU BetlF LatJacrca*Int ((16%0%)/28) THEN 
Ma(lm* sme lose) =LollaeJo) IML (Ll a*#3hecne Jd) oM0( [a*3H9 Ua) =" "sGOTO 80 
fu MS (Ll S*3eecea Uh) oe Mel lat ape JS) See eee eas 
IF T$(TeeJ%) =CHeb (152) + “THEN Molla*se—1Lb2U%) =CHRS(158) eee eee 
ELSE “r(lLe* sr—]los dm) STC lLbe dm) 
oA) GOSUR 150 
a> NEXT JRINEAT la 
95 {INPUT FROM TeeMINALYFILE FUR NEAT MuVvE 
1vU0 NCHRD( 304) *Chre( 324) +CHRdo( 55%) *SPACE bl els) ¢CHnd(13%) 31 
IF C% THEN o"sLACA"3 FLSE AMwHITE"§ 
10] S"tS MOVES" S 2 fweuT LINE ees Al dt ALS=LEFT (ALS eLEN(al ds) =—2%)3601U 46000 
(CHESs! a b e d e f 9 h 
Table 1. WHITE BLACK 98 et Garaer ‘arse QUEEN Tei SS ROH 
eo ee de ee ar pee et yr ee 
Ee-bk4 CIKUS U4Atd See ee eae ee Se ek Bicioes eee 
bS=FR AceHhs gf/KeEX 5 fl-c4 36-b6 eteeeee Sekensl ” Poon wacnewe . ciseees 
7 c4-b63 Fe-g7 & Serres CSIGHTS ete) DAWN fee PAWN 
c#ers WU rlerl Yoel? 7 2S oTxdé oe be See Patehees | eae 
eens Oe Hoel Sas ye iS So eee ee 
Vers roel BSAGD FOXC? aD es oe ae eer ee Se Nahe: AA rl asia, 4 pr emee 
NT"05 M2="HSs Deru F4axC? + ee A ee ee 
GimkS CB=FS. Geeks DIXCT ma, i sue 
BESGE New io) AB ae Aa the Ak eR ey or Tome e ge a eee es hes, iedesee oe 
PleCs #eO=CH si-C3 Ge=b5 cresees (Pais) PAWN seesese (Pans) [PAWN (EAnt 
WoOeren Whee FaxXHa USES Fs eee tetany steeee a3 estates taeaaes 
C4=85 Ub\l5 De=no CAke4 ESSERE Eee es aa ae 
For? Faet5 naeF5 ELAEG Pete recent edie eee ces ces 
FOXUG Corerh CleFa FILE =e a aa Te a 
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The main features of the program are as The screen display is shown with the currently made moves 
on the left hand side of the chessboard. The listing of table 1 
is a sample of a stored game which could be recalled and re— 


played. 














103 
lus 


110 
120 
140 
150 


990 
1000 


1010 
1020 
1030 


1035 


1040 
1990 
2000 


2010 
2015 
2017 
2020 
2990 
3000 
3010 
3015 
3020 
3030 
3035 
3040 
3990 
4000 


4010 
402U 


4030 


4040 
4050 
4055 
4060 
4070 


4080 


4090 
4100 
9980 
9990 
9991 
9995 - 
10000 
10010 


10020 
10030 
10060 
10050 
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SOFTSPOT 


& ALR UNEESS: Tiss "*«se 

&CARE( 26S) st OLecEP Sse UNLESS Tl s="KEi "3s sSPACEBD(21%) i 

GOSUR 10U0 UNLESS S*® 

IF X1]%=154 TREN GUdUsd 3U0U ELSE GUSUB cO0UU 

Ce=l1%=CHIEGOTO luv 

t20aRD PRINWTUUT SUOKUUTINGE 

KCHRS (30%) *CHRD (49E+FUDHTH) FCHRO (SOFT S+KS+CID) MS (IHP [LS GSHKSs JH) + 
CHRE (258) FOR Keele TO 3etRETURN 

‘COMMAND MATRIA sUSRUUTINE 

IF LEN(CS(36%)) THEN CS( Te) =Co(1%2+2%) FUR 14=16 TU 348: 

C$ (35%) =AlSICh (368) HU"s Li s=1144142GUTO 1030 

FOR [%=]1% TU 364:IF LEN(C( 1%) )=0% THEN Cv(1s)e=ale2z:GOTO 1030 

NEXT I 

FOR IK=]b TU ]Be2IF Col2s*Ieel%)="" GOTO 1040 

ELSE RCHRD (30%) +CHRD( 326) +CHRS (35H+1%) +NUMS(T18+1%) § 

SPACES (SS“LEN(NUMS (LL+1%)) ) +CS (26% 1-12) +SPACES (BH-LEN(CS (241 %91%)))* 
CS (2S#T%) SPACES (BS=LEN(CH (281%) )) INERT I’ 

&E3HeA1S UNLESS O] >="KB2"s RETURN 

{MOVING SUBROUTINE 

MS (Y2%#3h—LOeX2H) =SMS(YLS*3IK%—1LE9ALB) 3 

IF K1LX+VLB<>SKHINT ((X184+V1%) 72%) THEN MSC Y18*367149A1%S) =CHRS (15%) + 
" " ELSE MS(Y]$#3%=-1%0eX1%S) =CHRDS(15%) +e eaeeM 

IF $%=0% THEN MS (YEH eX2%) SMBCVYLO9X1LH) SMB(VY 1 69X14) =0% 
ISSY1LS¥EUse=ALSEGUSUS 150 

[S=Y2H2Ue=eACe i GUSUS 150 

RETURN 

I1CASTLING SUBROUTINE 

XL%ES%IIF Ce THEN Yle=l% ELSE Y1%=8% 

Y2RSVYLESIF ASCLII(RIGHT(AlSe3%)) THEN X26=36 ELSE X28=7% 

GOSUR 2000" 

IF x2h=3% THEN Al ®=14iX2%=4Hi3G0TO 3035 

X14=RBSIEX24=60% 

GOSUB 2000 

RETURN 

'COMMAND CHECKING ROUTINE 

X1%=(223% AND ASCLIIL(ALS) ) 6462 Y 1825769 ASCIT (RIGHT (Al Ss 2%) 23 
X2%=(223% AND ASCLI1(RIGHT (A1494%)9) ~6468 Y2R=57R-ASCITI (RIGHT (41 $954) ) 
IF X1%=6% AND (Y¥1%<U% OR Y1%=57%) GOTO 103 

IF X1%219%3 THEN 1d(l&eJUe) =MS(1%9U%) FOR Ta=1% TO 24% FOR J®%=1% TO 883 
SHelerClse=Cei oul 10v 

IF K]l%=]38% THEN Mb(l%eJs) =IB(1%9U%) FOR 1%=1% TO 24% FUR J%=1% TO 8% 
FLSE GOTO 4055 

FOR I1¥=]4 TO Se3FUR JB=14 TO 8%:GOSUB 150 

NEXT J®INEAT LTHiSe=0eeCB=C14S:GUTO 100 

IF X1%=15% GOTO 4090 

FSHMH (YL BeAL%) ET wsVe(V¥2ReXK2n) S0H=223% AND ASCII(RIGHT (A1$93%)) 

IF O0%=13% AND (Fe=U% OR Tm OR SGN (F%) <>SGN(CH~25)) 


THEN &CrikdS (26%) +" N+ CHRDdD(145) +"MOVE "32GU0TO 4100 

IF O0%=8B8% AND (SGNIF 6) <>SGN(CH=25) OR TR=0 OR SGN(T%)=SGN(F#)) 
THEN SCHRS (26%) +" Ne CHRS (148) 4"MOVE “$2GOTO 4100 

GOTO 103 

RMERROR'+CHRS (15%) *CHRS (7%) +" “ESLEEP 2%:G0TO 100 

!DATA 


DATA Se2e4*Se9e4eeereloleislsleslelel 

DATA =leelemlerlerlomdoelLemlemSee2e-4a-BeH-FeeGen2eH5 

!ERROR HANDLING KUUTINE 

IF ERR=28% THEN Ze=SYS(CHRS(08) ) 

IF ERR=268 AND {135>'"kKe:i" TREN CLOSE 28:UPEN"KBS" AS FILE 283 
L1S="KBi"2 YS=SYS( CARS (6%) +CHRO(-7%)) SRESUME 100 

IF ERR=55% THEN &EK"END OF GAME DATA"SSLEEP S®tKCHRS (2468) 

CLOSE 1%22%93% 

IF ERR=11% OR ERR=26% THEN KILL O15%6CHRS(248) 

END 
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T.C. “BIAS” 
STABILISED 
POWER 
SUPPLIES 


BIAS 1: 

An ideal microcomputer supply 

+5V @ 10A, —5V @ 1A, + 12V @ 2A. £37.04 
BIAS 2: 

For all audio and analogue applications. 

+12 to 25V @ 3.5A. £32.41 

BIAS 3: 

Specifically designed for S100 systems. 
+18V @ 5A, +8V @ 10A. £35.19. 

Units supplied in kit form with drilled PCB and all 
the necessary components, heatsinks, etc. 

All outputs current limited. 

240V a.c. input. 

Cased, assembled and guaranteed, add £22. 










WHICH BRITISH SYSTEM 
CAN OFFER THE FOLLOWING: 


*x COLOUR 






— Aerial Input, Alphanumerics and 
Graphics 






* CEEFAX — BBC Television Teletext service 
* ORACLE — IBA Television Teletext service 
* BASIC — ROM — Resident Interpreter 






* MONITOR — Motorola 6800 Machine Code 
* VIEWDATA — Instant Information service 







TECS: 


TECHNALOGICS 
EXPANABLE 
COMPUTER 
SYSTEM 


Prices start at 


around £360 








Suitable pre-drilled case, includes switches, indi- 
cators, connectors, etc., add £12. 

Overvoltage protection on all rails, available for kits 
or assembled units. 

BIAS 1: add £12, BIAS 2: add £7, BIAS 3: add £9. 
Tooting Computing 

157 Robinson Road P&P £2.50 

London, SW17 Please add VAT @ 8% 
Tel. 01-543 1398 Mail Order only 
(evenings) 






Rack Mounting and Tabletop Versions (illustrated). 
The logical development everyone has been waiting for. 
Please send large sae for details to: 


TECHNALOGICS (DEPT. CT) 


8 EGERTON STREET, LIVERPOOL 
L8 7LY 










\G, pet A COMPUTER MAGAZINE WITH A 
la FANTASTIC DIFFERENCE 


SROLIT'S PUBLISHED ON TAPE CASSETTE 
WOO IN COMPUTER DUMP FORMAT 
wr “COMPUTA GAZETTE” 


PRESENTLY FOR NASCOM1 USERS ONLY 


“COMPUTA GAZETTE” comes complete It's NATURAL. It's PROGRAM DOMINANT. 

with its own sophisticated text handling Requires B-BUG and 8K NASCO RAM. 

program giving excellent control of the Published programs will be in B-BUG format 

magazine's pages on the reader’s VDU. for immediate load and execution. An edition 
for Basic machine is planned — please 
enquire. 


“COMPUTA GAZETTE” will be published BI-MONTHLY starting June 1979 


The first edition includes “COMPUTA GAZETTE’S” own text editing and control program 
together with printer output routine. In Nascom Tiny Basic there’s Bug Racing and Card Dealing. 
Review looks at a ready to use line printer. Phil Beet tells how he bought and built his Nascom 1 
~a story of great sadness and achievement. Legal Beagle discusses copyright, etc. 


ORDER YOUR COMPUTA GAZETTE NOW DIRECTLY FROM: 
THE SOFTWARE PUBLISHING COMPANY, 8A CHURCH SIDE, MANSFIELD, NOTTS 


Telephone 0623 29237 | 


Annual subscription for six bi-monthly editions: £12.50 (UK) 
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Orders from European Continent add £5. 






Hey Prestel! Viewdata comes 
home at last 





is now available in the London area to residential 

users. The system uses two devices common in most 
homes nowadays, the telephone and the TV. By con- 
necting these together the Post Office has gained a world 
lead in information distribution to the general public, the 
businessman and many other groups of users. 
The concept of providing information on a vast, readily 
accessible scale first appeared with the Teletext systems 
introduced a couple of years ago by the BBC and the 
IBA. However the amount of data that these can actually 
distribute is limited by two factors, the available trans- 
mission space on the TV (which is two lines of the 625) 
and the time taken to access any given piece of informa- 
tion. 
The Teletext database is limited by these two constraints 
to about 3-4 hundred pages, screenfuls, of information. 
The Prestel database currently stands at 146,000 pages 
and is growing at the rate of 10,000 pages per month. 


T he Post Office Viewdata system, known as Prestel, 


Spice Of Life 

The variety of information available is vast, ranging from 
British Airways timetables to the latest company reports 
from the Stock Exchange. Actual connection to the 
system requires a modified TV, such as the one in Photo 
1, which costs about £900 and a telephone. 

The TV contains a modem and all the decoding circuitry 
to convert the serially transmitted data on the telephone 
line into a pageful of information. The TV will also allow 
access to the Teletext system. The outstanding difference 
between the two systems is not only that Prestel provides 
a much larger, and faster, database but that the concept 
is two way. 

A user with an intelligent terminal, or even the TV 
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TISEMENT i 
anes & Puszies see the 
Hamwey St. London WiA 218 
Telephone 001-636-627 
for addresses of 
a! eogque 


8 
tHe Recess Charge 


ee 


The pictures on these two pages show the variety of information 
available. From top right clockwise. The games index page from 
BARIC, a FINTEL company report, the World Driver Championship 
table and a Met Office bulletin. 


keypad, actually asks the mainframe computer at the 
other end of the telephone line for the data he wants. 
Once you have ‘logged on’ to the system you are pre- 
sented with a series of index pages which prompt you to 
enter a number from your keypad corresponding to the 
type of information that you require. As an alternative to 
this method of finding data, which is time consuming, 
you may look up the required data in a directory, not 
unlike a normal telephone directory, and dial the page 
number of the required data. 

Now, rather than having to wait for the required page to 
be cycled to you as with the Teletext systems, the 
computer retrives the data from its store and sends 
it back down the line. This makes the system much 
faster and also opens up rather interesting possi- 
bilities. Because you now have access to the database 
you could create your own pages on the system for other 
people to read — electronic mail becomes a possibility. ee 
You can also access software stored on the system to run Se 

on your own computer at home. : 





Rent A Cost 

The actual cost of obtaining the information stored is 
made up of several components. Primarily there is the 
cost of making the phone call to the system and finally 
there is a charge for the actual information that you 
access. The cost of the TV will undoubtedly come down 


over the next few years but in the meantime you may rent GE WANS 24-hour rae « ik eiees 
a set rather than buy. Radio Rentals are currently offering rete tie tt te 
sets at £24 per month. - Sports reserds, | > guinness 


The charge for the telephone call will be that of a local 
call, unless there is no Prestel computer in the area. It is 
hoped that most areas will be within the range of a com- WOR MILLS 
puter in the not too distant future. Plans are altready in eR 
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PRESTEL 





Above: One of the Baric games on the system. 

From top to bottom: Dr Alex Reid demonstrating the system at the 
launch . One of the GEC sets with its remote control. 

The (TT remote control keypad showing the Prestel and Teletext page 
selection controls. An ITT set showing the remote control plugged 
to act as the standard TV controls. 


Eee 


the pipeline for centres in several major cities. The cost of 
accessing the data itself is set by the Information Provider, 
along with a fixed charge of 3p minute in business hours 
and 3p/3 minutes at other times, and can vary from zero 
to 50p. 

This charge can be quoted before you actually obtain the 
information, thus preventing large unwarranted charges. 
lf you think that the charges are high consider this; if 
you want specific data on a topic you will have to pay for 
it whether you buy a book or a newspaper. Any informa- 
tion will cost you money and a vast database such as that 
on Prestel would be almost impossible to own privately, 
thus for access directly to the data you want the charges 
are almost certainly not unreasonable. 

It must be admitted that if you wandered at random 
through the database playing games or reading jokes you 
would probably get a nasty shock when your telephone 
bill arrived! 


Future Call 

It is quite conceivable that in the next five years home 
computers will have direct access to Prestel as a matter 
of course, and the exchange of software and information 
will be a booming business. The Post Office prediction 
for the database is 1 million pages in five years and with 
the present rate of growth this figure seems reasonable. 
The system is already being exploited abroad with Holland, 
Germany and Hong Kong all setting up. America has 
signed a licence agreement and France is in the process 
of developing its own system. The future of ‘informatics’ 
is ensured, at least in this country, and the possibility of 
global networks is more than mere speculation. 

We can only wish the Post Office the best of British and 
hope that yet another development from this country 
prospers overseas as well as at home. 
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Our 16 page catalogue lists nearly 130 programs from &3 to £50 (including VAT). 
These cover Business Routines, Programming Aids to help you make the most of 
your PET and some super games to play with it. Here are just a few examples. 


MAILING LIST—£15.Stores and prints names and V.A.T. PACK—£17.50. Two programs, one for output 
g P 
addresses; carries out labelling etc. VAT and one for input VAT. Allows data to be entered, 
| oe | rocessed and stored on tape. Information, including VAT 
INVOICING—£20. Stores pricing information and prints P | OE 
numbered invoices. Handles differing VAT rates, and at Brandt ase a aA tos as SCHEME Bis 
least 50 items on 8k PETS; more with additional memory. - iP Gai 
} rad »>TOCK CONTROL—8£12. Stores up to 150 items per tape 
WORD PROCESSOR—£25. Composes, edits and prints Ff, ss Genes uhy 
letters, articles, leaflets etc. Script directives include line sates cee pelle: Baie eG 
length, left margin, centering and skip, Edit commands g: 
allow user to insert, delete and move lines, change strings, MERGE—&8, Joins any program or section to another, 
save and load from cassette, move up and down, print and PET BASIC TUTORIAL—£15. Let your PET teach v 
vee ; ) | —£15. Let your PE you to 
eee through special program in BASIC. A complete course. 
ASSEMBLER/EDITOR—&25. One and two pass 
Assemblers, Editor and Executor translates assembly 
language programs into machine code for direct execution. 
MICROCHESS—& 14. Play chess against PET. Excellent 
graphics. A superb piece of programming. 
ELIZA/DOCTOR—£10. PET converses “intelligently” in 
this famous simulation of a consultation, witha psychiatrist. 
: PET WORKBOOKS—£ 15, Five workbooks provide a 
—_ — ‘ayo comprehensive introduction to PET programming. 
\° Includes many examples and exercises. Now Volume 6 
available, price £3.00, 


For further details of these and the other 110 programs 
in Our free catalogue, complete the coupon or 

call us today. >: 
N We also accept credit card orders Ai 
§ eA Wi Vtg - over the telephone. A > 




























MAN ues 
: = 
aio 

Dik 


fi Specialists in 
ie ng CJ personal computer 
| | | programs, 


9-6 Vicarage Road, Edgbaston, Birmingham B15 3ES. x4 
Tel: 021-454 5348 Telex: 339396. / «© 


Petsoft A member of the ACT Computer Group. fo 
re 


PET is the trade mark of Commodore 
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‘micro can help 





in both the home and office is for the production 


Q: of the more talked-about uses for computers 
of letters and documents. However judging by the 


| number of telephone inguiries we receive it appears that 


little is known about the commercially available software 
that runs on your own personal computer. We set out to 
find as many packages as possible that run on the 
common home machines, bearing in mind that these may 
also be used for business purposes. 


What to expect for your money 

It is very difficult to find a standard to judge software 
packages by so we devised a hybrid system, the basis of 
which is set out in Table 1. Using this as a guide we then 
compared the facilities provided by the various programs 


| and these are given in the summary of each system. 
/ Without actually being able to run the programs, with the 


exception of the Connecticut package, it is impossible to 
give an indication of how easy to use they are. It is 


| obviously a good idea to try a system out before actually 
| commiting your money, no matter how good it looks on 
| paper it might be difficult to operate. 


It should also be borne in mind that these packages are 


processors, they virtually all need to have a previously 


prepared text file, this will require an Editor of some 
description and we have indicated in the product 


| summary, Table 2, the available Editor. 


| Summary 


Whilst this is by no means an exhaustive list of the avail- 
able software it should at least provide a good starting 
point for further investigation and we will report in the 
future on any updates to the list. 

Owing to the diversity of the packages it is impossible to 
say which is best, this decision can only be taken with 
respect to the type of application that you require. 
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Lost for words? Perhaps your 




















Functions 
Editing 


Description 

The operator should be capable of 
last-minute corrections such as text 
insertion, deletion and moving text | 
about. 

The final copy should be capable of 
appearing on any size of paper merely 
by changing the line and page para-f 
meters. | 
The presentation of reports is enhanced 
by page numbering and headings. An 
ideal processor should be capable of 
centering text strings and also justi-| 
fication. 


| Formatting 


Presentation 





|Note: these facilities are chosen as being the most 
scommonly available and useful. A high-power 
WP system will undoubtedly provide much more, such 
as automatic indexing, footnotes and references. 


Table 1. 


Commodore PET 

The well known Petsoft firm has produced a package called 
the Connecticut Word Processor Program. This system 
allows for either the generation of text or the useage of 
a previously prepared text file. It is possible to merge 
two or more files and then process them, allowing for the 
generation of standard forms and letters. The editing 
facilities allow for string interchange, line replacement and 
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text insertion or deletion. The editing functions are carried 
out line by line using a locatable cursor. 

Formatting allows for page and line length specification. 
The output device for this program is an RS232 printer 
connected via an adaptor, this allows for software control 
of the printer. 

The presentation of the final document is limited to the 
use of centering and left-hand margin indent but several 
other facilities are available for use. It is possible to over- 
print lines, print a specific ASCII character, used for 
underlining etc., and repeat print a specified character 
string. Another feature is to stop the printout allowing for 
manual insertion of text at a specific point and then to 
continue printing. We have run this program, admittedly 
without a printer, and it appears to be easy to use and 
offer a reasonable command set. 


Apple Il 

The software package for the Apple was supplied by 
Keen Computers and is simply known as the Word 
Processor. The program allows for the generation of 
text or the use of a previously generated file. Once a file 
is entered, you have to specify the length of the input file, 
it may be edited. The facilities available are text insertion 
and deletion, changeing of lines, string searching and 
replacement. The format of the final document is defined 
at the input stage and only allows for the width of paper. 
The final output is to a printer residing in slot 2 of the 
processor but by patching a statement in the program 
any interface slot may be used. The only presentation 
facility is the centering of text strings. 


Nascom 1 

The ICL/Dataskil Letter Writer program is supplied in two 
2708 EPROM's and not only contains the processor but 
also the vital parts of the NASBUG monitor. This program 
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These photos show the Connecticut WPS in operation. The top photo 
shows the printing of an ASCII character by code, the second shows 
centering of a text string and the third photo shows the types of text 
that can be handled. 


>t 2 


+b Yie-9 i} codes may be sent, 


Di 4 
@>ASCII codes may be sent, 


Sesdetaést be =e°*. 


> ae 

= ee | 

{3 text, str ings may be centered: 
au 5 

6>.11 46 


Pp 
es strings may be Seneres: 


"Hello!" 
2% 





>t 16 


Ok BOR = 
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MACHINE When 


Available 


Software Supplier 












Apple Il Word Processor Now 
(text prepared 


on Text Editor) 




























ICL/Dataskil Now 
Letter Writer 


Herts. 

















Word | 

Word 3 

(text prepared using 
Text Editor) 


Table 2. Summary table of available packages. 


allows for the creation of text files as well as the editing 
of previous file stored on cassette. The editor functions 
are very powerful, allowing for the absolute positioning 
of the cursor within a line rather than simple line correc- 
tion but string handling and text movement are not 
available. A tab function allows for the creation of 
tables or lists. It may be argued that as absolute cursor 
control is provided string handling is not absolutely 
necessary. 

Text formatting is not available and it is up to the user 
to make sure that his document will fit on to the paper 
size, having done this once of course the document can 
be saved onto cassette and merely edited and re-used, an 
invoice for example. 

The final presentation of the document must be defined 
by the user, no facilities are provided. Although this 
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WORD PROCESSOR SUMMARY TABLE 


Keen Computers, 
5 The Poultry, 
Nottingham. 
0602-583254 


Commodore Connecticut Word Soon Petsoft, 
PET Processor P.O. Box 9, 
(text prepared Newbury. 
on MicroText Editor) Berkshire. 
0635-201131 


Nascom Microcomputers, 
121 High Street, 
Berkhampsted, 


04427-74343 


SWT 6800 TSC Text Processor Now Southwest Technical, 
(text prepared using 38 Dover Street, 
Editor) London, W.1. 


01-491 7507 


A. J. Harding, 

28 Collington Avenue, 
Bexhill-on-Sea, 

East Sussex. 
0424-220391 











Hardware Cost 
Requirements 





Cassette or Diskette, £50 + V.A.T. 
printer in slot 2 but 
can be patched for 


other ports 










Cassette + printer with £25 inc. V.A.T. 
RS232 adaptor, available 


from Petsoft. 





Cassette and printer £70 + V.A.T. 












10K, Cassette or 
Diskette, output to 
any port 


Word | needs 12K and 
Level 2. Word 3 needs 
16K, disk system. 

Both Tandy printers are 
suitable. 





package may appear rather limited in its commands it 
must be remembered that this program fits into 2K of 
EPROM, the smallest program of any we have looked at 
in this survey. 


SWT 6800 

The TSC Text Processing System is a very powerful 
package indeed, disk based it requires at least 10K of 
memory and will output to any port. The program 
operates on a previously generated text file and does not 
allow for the editing of text, the SWT Editor should be 
used for this. The format commands allow for paper 
length and width, even to the extent of preparing a 
document to have suitable spaces for footnotes and 
headings on any subsequent page. The presentation 
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WORD PROCESSORS 


commands are extremely sophisticated, allowing for 
three types of justification, automatic page numbering, 
page heading and footnotes. There are many other 
features provided, text that is required in both upper and 
lower case on the final output may be prepared on an 
upper case terminal only, the text having ‘format charac- 
ters’ inserted to indicate the letters required in upper 
case and the processor will automatically convert these 
before it outputs the text. Indentation of text is catered 
for as is multiple line spacing. A measure of the power of 
this system is that it is based on the NROFF text 
formatter which is widely used in the computer industry. 
No summary such as this can do justice to such a 
complex package and there are many more facilities 
besides those mentioned above, a complete article could 
be written on just this one program. 


TRS 80 

Two processor systems are available for the TRS 80 
from A. J. Harding. These are Word 1 and Word 3. 
Word 1 runs on a level 2 system with a minimum of 12K 
memory and a cassette. Word 3 is diskette based and 
needs 16K and DOS. The packages are very similar and 
as such we will only comment on the differences. In 
general text editing is not supported, previously prepared 
files are used (a suitable text editor is available). 
Documents are formatted to page and line length with 


multiple line spacing available. The presentation com- 
mands cater for justification, centering, .page numbering 
and heading and also a multiple column facility although 
this needs at least 16K and is not supported by Word 3, 
this is rather odd as this system is disk based! The 
packages also use the TRS 80 keyboard to enter com- 
mands rather than being software based, this does have 
an advantage in that it should make it easier to remember 
the controls as you use them all the time. 


Summary 

The most important part of any software package other 
than the fact that it will actually do the job is the provision 
of good documentation. Several of the packages we 
have reviewed are not yet available and their documenta- 
tion has been written in America. The TRS 80 systems 
were pretty awful but A. J. Harding are going to com- 
pletely re-write these before they are released, how our 
American friends ever coped is beyond me. The Apple is 
also rather poorly presented, with just over 3 A5 pages 
to tell you all about it. On the other hand the SWT Pack- 
age is very thorough, and has been prepared using the 
actual processor. This shows the power available in the 
package as well as giving the necessary information. 
In the event of any further packages being available we 
would be most interested to hear of them, but please 
remember that good documentation is essential. 






ot “Co 


Z80 Microcomputer kit 


Undoubtedly the finest value for money 
kit available anywhere. Fully socketed. 
INTERFACE FOR: 
TV (UHF) 
TV Monitor 
Cassette 
Teletype 
32k Ram expansion board 
May be seen working 
9a.m.-5 p.m. Mon.-Fri. 
Callers welcome 


exhibitions. 
Please telephone before calling to avoid disappointment. 


Price £165.00 + VAT (8%) 


books on the subject of personal computing. 


STRATHAND 


44 ST. ANDREW'S SQ. 
GLASGOW G1 5PL 
041-552 6731 


Tel order weicome with Access and Barclaycard 


Callers welcome 
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““NASCOM1” 














Please note that the Nascom is occasionally in use at 







Now in stock: 8K RAM, 16K RAM, 32K RAM, BUFFER 
BOARDS, 3K SUPER TINY BASIC ZEAP ASSEMBLER. 
MINI-MOTHER BOARDS. We now stock a variety of 









Callers welcome 











Only £ 2.— 


includes p.&p.! 


Converts ordinary T.V. into Video Monitor Use it for 
computing or video-games. This board has a special 
Video IC and is easy t0 buiid (ten minutes). No spe 
Ciai adjustments, works always. Tuning by turning 
potentio-meter 

Low Power 5 volt. Kit includes ail parts. epoxy p.c 
board and assembly instructions written in English 
How to order: Send your order and remittance to the address below. Or, send us 
your undersigned Barclays or Eurocheque for a value of £2. 


Address to: Musicprint Computer Products B.V. 










P.O. BOX 410 
Your video R.F. Modulator will be 
cock aN GHRIC UE a shipped the same day we receive 






your order 






THE NETHERLANDS 
Gealer inquiries invited 


LOW COST CASSETTE INTERFACE 
includes p.&p.! Only f 8.75 


Convert your cassette-recorder into a digitairecor 
der Easy to build, no adjustments! Uses Kansas 
City Standard. High speed, till 1200 Baud Full Du 
plex. which means that you can (if neccessary) use 
the interface with 2 cassetterecorders at one time 
Audio in- and outputs connects directly to cassette 
recorder Data in. en outputs are T T.L. compatibie 

Low Power. only 5 volt needed. Kit includes ail 
parts, heavy epoxy p.c board with edge connector 
and cleafly written manual in English. Board also 
available assembled and tested for £11.75 incl 
p.&p 










How to order: Send is your Barclays, Eurocheque or other remittence in an 
envelope, put your name in capitals on the back. Kit £8.75 includes P&P. 
Assembied and tested (guaranteed for 90 days) £11.75 incl. P&P. Send your order 
to: Musicprint Computer Products b.v., P.O. Box 410, ARKELSE ONDERWEG 31, 
4200 AK GORINCHEM, THE NETHERLANDS. Phone 010-31 1 8 30-24693. Your 
Cassette interface will be shipped the same day we receive your order. 


deater inquiries invited 


53 





Mr.R.Hill 


WHATS This? 
6 x4 = 4277? 


ol! comevice! 
ow WYOU ExPLAN 


ASmov'sS 4TH LAW 
o¢ ROBOTICS. 


To REALLY CouL “THINGS 
vel” / 





TW \S SNLAS.U, 
He CASTEST compuTER 
IN TYE WRALD . 


Go ON, AK WT A 
QUESTION. 


OKAY. WraTt you GET 
\— You myufiPry.... 





BEASTIES 


EWSAGENT 





HEY, ACORSING TO THE 
MAGAZINE This MONTH 
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Apple Il 


Features 


* A tast powerful integer BASIC is 
built into Apple tl The built-in 
assembler, disassembier and 
monitor w be appreciated Dy 
advance programmers in search 
of more speed or flexibility than 
BASIC can provide 

* Fifteen colour standard graphics 

a 1880 Point array tor 

ctacular visual effects 

gh resolution graphics 

Q array for 


3 


w 
rs 
@® 


in a 
finely 


4.000 point 
€tailed display 
* Loudspeaker and sound 
Dabdilities that Oring programs 
life 


* Four 


ray 


< 
o 


oO 


hand control inputs for 
games and other human input 
applications 

* Internal memory Capacity of 48K 
Bytes of RAM, 12K Bytes of ROM 
for big system performance in a 
small package 

* Eight expansion slots to plug in 
cards that give your Apple even 
more power 

- Superb, easy to follow documenta 

tion, $O even a total beginner can 

use the machine 

Fast (1500 baud) 

interface 

* Proper typewriter style keyboard 


Apple Il prices 
With 16K of RAM 


cassette 


Nett. Vat. Total 
985.00 78.80 1063.80 
With 32K Bytes of RAM 
1185.00 94.80 1279.80 
With 48K Bytes of RAM 
1305.00 104.40 1409.40 


Applesoft Il Floating 
Point BASIC 


An expanded version of Micro- 
softs popular floating point 
BASIC. its 9 digit arithmetic and 
large library make it ideal for 
business and scientific programs 
Applesoft Il is supplied either with 
a Cassette tape or a plug in ROM 
card. The tape version is supplied 
free with every Apple. 
Apple il ROM card 


110.00 8.80 118.80 
Floppy Disk 
Subsystem 
Gives your system immediate 


access to large quantities of data 

The subsystem consists of an 

intelligent interface card, a 

powerful Disk Operating System 

ano one or two mini-floppy drives 

Features 

* Storage capacity of 116 

Kilobytes/diskette. 

Data transfer rate 

second 

Individual file write protection 

Powered directly from Apple || 

Full disk capability with systems 

as little as 16K bytes of RAM 

Fast access time — 600 m sec 

(max) across 35 tracks 

Powerful disk operating soft- 

ware. 

Load and store files .by name 

BASIC program chaining 

Random or sequential file access 
Floppy disk subsystem 


156K Bits! 


425.00 34.00 459.00 

Second disk drive and connecting 
cable 

375.00 30.00 405.00 
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Parallel Printer 
Interface Card 


Allows you to connect almost any 
popular printer to your Apple, A 
BASIC program can produce hard 
copy outpul as easily as it prints to 
the TV monitor screen. Command 
interpretation and printer control 
details are handled by the firmware 
buill into the card, to eliminate 
user programming requirements 
Parallel Printer Interface Card 


Nett Vat Total 
110.00 8.80 118.80 
Communications 
Interface Card 

Allows your Apple to “talk 
(though a modem) with other 
computers and terminals over 


ordinary telephone lines. Now you 
can load programs over the phone, 
send messages to remote 
terminals of access your office 
computer trom the comfort of your 
home 
Communication Interface Card 

Nett Vat Total 
110.00 8.80 118.80 


High Speed Serial 
Interface Card 


Allows Apple to exchange data 
with printers, plotters and 
computers in serial format al up to 
19.2 K Baud 

High Speed Serial interface Card 
Nett Vat Total 
110.00 8.80 118.80 


Speechliab Voice 
Recognition Card 


Allows the Apple to recognise a 
spoken vocabulary of up to 32 user 
selected words. The computer can 
be programmed to perform any 
task desired upon recognition of a 
key word 
Voice Recognition Card 
Nett Vat 
165.00 13.20 


Prototyping Card 


Provides the User with a means of 
building up experimental circuitry 
for the Apple computer. The 2%" x 
7" double-sided board includes a 
hole pattern that accepts all 
conventional integrated circuits 
and passive components 
Documentation includes a 
complete system bus description 
to aid the interface designer 
Prototyping Card 


Nett Vat 
18.00 1.44 


Carrying Case 


The Apple is truly portable and this 
padded vinyl, leather look case 
protects your Apple in transit and 
makes it easier to carry 

Carrying Case 


Nett Vat 
25.00 2.00 


Total 
178.20 


Total 
19.44 





accepted 


Other Products 


pple maintains a 6 to 12 months 
technology lead over the 
competition. There is not sufficient! 


space to give full details of all that 
'S available. but the following is a 
Sample to whet your appetite 

Light pen 


Real time clock 

Co-resident assembler on disk or 
tape 

Programming aid ROM 

Joysticks 

PROM Burner 


Apple Hire 

The Apple its one of many 
Microdigital (Hire) 
Lid. For detatis ring Mike Maughan 
on 051-227 2535 


machines from 





ITT 2020 SYSTEM 


We are now dealels 


M.... 
With 4K Bytes of RA 

With 16K Bytes of RAM... 
With 32K Bytes of RAM 
With 48K Bytes of RAM 


ce Fee 


| | 
|| PART 


Pet Owners 

» rade up 
allow up to £300 eS 
} 


for the ITT version 


follow ING price > 


"4278.00 








Software 


We can supply application 
programs from a number of 
sources and advise you on your 
brogram requirements 


software department has 
Trade Counter 
keeps a round 
ledger in real time 
Staff 


Our Own 
leveloped a 
program which 
pounds debtors 
ind advises trace counter 
when credit limits are reached 


This progtam is tried, tested and 


proven and helps reduce bad 
jebts 

Nett Vat Total 
25.00 2.00 27.00 


Trade Counter Program (integer 
basic, needs 32K of RAM and a 
single disk) 











’ nh e 


tthe Apple a 


Total 


693.16 
1026.00 
1203.12 
1380.24 


Nett Vat 

827.00 66.16 
950.00 76.00 
1114.00 89.12 


Sn etme 


TS 4h 


EXCHANGE | 


Our old PET 
Apple |/ 


al MICRODiGiT 


494inst the co AL. We can 


Se teens 
—- 


To provide a better service 
we have re-organised ourselves. 
The following remain the same:— 


Our shop is at 
25 Brunswick Street, Liverpool. 
Telephone order number 


051-236 0707 


The following are changed:— 
Mail order, software, engineering, 
accounts, etc., are now at :— 


14 Castle Street, Liverpool. 
Telephone (except telephone orders) 


051-227 2535/6/7. 
















appie IK=WICRODIGITAL 


JOIN THE MICROCOMPUTER REVOLUTION 
BY BUYING THE BEST 
APPLE PLUGS INTO A DOMESTIC TELEVISION AND 
CASSETTE RECORDER TO MAKE A 

POWERFUL, EASY TO USE COMPUTER SYSTEM 
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Fully S-100 
compatible 16K 


RAM card with 
some very 


impressive facilities. 


ost of CT's microprocesseor- 
related projects are compatible 


- = a -eeeee-aan fl A 
with the S100 bus. Eventually | ae ovate 7 ae a 
we shall have a complete line of S100 = _ A : 
cards so that readers may build up com- irrrrrrpa ee 
plete and powerful systems without | reserees preven: Ureoerees: ae 


having to scrap ‘simpler’ designs. 

The majority of these projects are 
designed and developed by our own 
laboratory. We usually do it this way as 
we then have total control over design 
features and complexity and of course 
component choice. We like to think this 
is one of the major reasons why ETI 
projects are so popular. 

Projects of this complexity involve 
massive investments in time, effort and ovesers 
money; it seems only fair that Mike ' x FF eo. Ne 
receives some return for his work. So ; : 

Mike is retaining the commercial rights 
to the printed circuit board. Individual 
readers who wish to make their own are 
perfectly free to do so however and may 
obtain the patterns free of charge (see 
below). 


Description 


The board carries up to 32 1K x 4 RAM 
chips. It is possible to use the 


HM472114P-3 which is more expensive 
but has a 300 ns access time. Another 
alternative is the pin-compatible Intel 
2114 device which is cheaper but has 
the disadvantage of not having been 
‘burnt in’ (i.e. run for a time) and then 
tested completely, as the Hitachi device 
has. 

All of the above devices require only 
a single 5 volt supply and the board 
derives this from the 8 volt preregulat- 
ed line of the S-100 bus. 

The RAM is split into four 4K blocks, | 
each of which can be placed anywhere Chip SELECT( 8. 10 4 | 
in the 64K memory space of the system 0] WRITE ENABLE 
This is done by connecting each of four 
points on the board (one for each 4K Fig 1 Pin—out of the 2114 1K by 4 RAM 
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block) to one of sixteen possible points 
which correspond to the possible 
positions in the 64K. If the board is not 
fully populated (i.e. if you couldn't 
afford all of the RAM at the one time 
and left one or more 4K blocks of 
sockets empty) then connecting one or 
more of the four ‘block select’ lines to 
+5V via a pull-up resistor will take care 
of that too. 

The board also carries four ‘write 
protect’ switches which allow the user 
to create what is effectively ROM by 
preventing the system from writing to a 
particular block or blocks. 


Wait States 

For some systems the memory is slower 
than the processor that when a read or 
write occurs, the processor must be told 
to wait while the memory works. On 
some earlier systems this time delay was 
achieved by using a monostable — this 
entailed ‘tweaking’ the monostable 
period until the system worked! Instead, 
this board counts a selected number of 
clock cycles (up to 4), giving a fixed and 
predictable delay. 

The card also carries hardware to 
implement the Cromemco ‘bank select’ 
system of memory management. Basic- 
ally, this allows eight blocks up to 64 
Kbytes in size to be enabled or disabled 
by setting the appropriate bit of out- 
put port 1000 (40H). A DIP switch on 
the lower right corner of the board 
enables the user to specify which bit of 
the control word the card will respond 
to. This scheme allows a processor with 
a sixteen-bit address bus to access up to 
512 Kbytes with fairly simple software. 

The card can be set to be either 
enabled or disabled on system reset, 
before the memory management soft- 
ware has set up the normal memory 
allocation. In most systems, one card 
will be enabled on reset and all others 
will be disabled to avoid bus conten- 
tions. 


Phantom Line (Pin 67) 

In some situations, users may want to 
locate a ROM containing say a monitor 
program at an address which conflicts 
with the RAM card. One way to do this 
is simply to remove the RAM card, or at 
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$100 16K RAM CARD 


least those chips which would conflict, 
but a better solution is offered with this 
card. lf ROM must share an address 
with RAM, then the user should arrange 
for the ROM's address decoding logic to 
pull the PHANTOM line of the $100 
bus low, This signal is applied to the 
address decoding logic of the RAM card 
and disables it if another device has 
priority. In this way the ROM can be 
made to ‘occlude’ part of the RAM. 

A link on the board selects this facility. 


Construction 

The experienced constructor who wants 
to save a few pounds can make up his 
own double-sided PCB, but as this will 
not be through-hole plated, the con- 
structor will have to identify all the 
points where a track goes through the 
board and insert a link, unless there is a 
component lead at that point. We do 
not recommend this for the faint of 
heart (seriously). However, printed 
circiut patterns will be available, on re- 
ceipt of a large stamped self-addressed 
envelope from Computing Today, $100 
16K Foils, 25-27 Oxford Street, 
London W1R 1RF. 


Remember also that the use of a non- 


through-hole plated PCB prevents the 
use of IC sockets, and especially beware 
of feedthroughs which must go under 
ICs, sockets or the DIP switch. 


Construction should be fairly straight- 
forward — the only choice that has to 
be made right at the start is how many 
IC sockets to use. There are three 
possibilities: none at all — this means 
that a dead IC has to be removed by 
de-soldering; RAM only — to enable 
‘swap testing’ of these expensive devices 
and also easy replacement should they 
prove defective; all ICs socketed — IC 
sockets tend to be rather expensive and 
putting sockets on all ICs may not be 
cost-effective. 

All the ICs fit in with pin 1 in the 
top left hand corner, so there shouldn't 
be any problem getting them the right 
way round. The only orientation- 
sensitive components are the LED (the 
flat on the side of the package goes to 
the right) and the tantalum capacitors. 

Any IC sockets should be soldered 
in first, followed by the resistors and 
capacitors. The switches should be 
fitted next, followed by the regulators 
and heatsinks. At this point, power 
should be applied to the board and the 
outputs of the regulators measured — 
if they are anything other than +5 V, 
you've got a problem, and should check 
the power supply circuitry before 
inserting the ICs. 

If everything checks out, the ICs 
should now be inserted and the options 
strapped. The board is now complete 
and ready for use. 





PARTS LIST 


Resistors all AW, 5% 
PEA iss ahels os 2k2 
Pt See 1k 
Leola ee ee 2k2 
Gd Seis nce ces 1k 
Capacitors 
Ct Ged. ios 10u 25V tantalum 
C9=CS6: .... 6. 10n ceramic 
Semiconductors 
IC1—IC32 . . . . 2114 (see text) 
MSS ok ee 74LS138 
IC34—1IC37 74LS32 
aS Soa ts one 74LS20 
1C30"40). «Se. 74LS367 
GEE: Be AS 2 74LS10 


CAs hataliane, 74LS04 
2S Ser 74LS74 
GH x oa bei eet» 74LS154 
IGA ok ecene e 74LS175 
CAG cecsiaxate 5 74LS30 
1C47,48..... 74LS04 
IC49—1C51 .. . 74LS367 
ICS, BS. sane 74LS05 
IC54—1C57 . . . LM340T5 
BS <3} 5 A eet. Red LED 


Miscellaneous 
pcb ETI 642 
Four single-pole two-way slide switches 
One eight-pole one-way DIL switch 
Four heatsinks to suit regulators 
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Full circuit diagram of the 16K RAM card. 
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The address and data lines are tri-state 
buffered by ICs 39, 40, 49, 50 and 51 
(74LS367). This means that the buffers 
have three possible output states — ‘1’, 
‘O’ and high impedance (effectively dis- 
connected). 
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“AAAA AA: Ae 


AS — 840 
a9 —- 4o— 
Doe — 406 
po? — 900 
oe shade 
poo — 360 b. ' 
po1 - 350 > = 
| 
DO2 - 880 > ~ 
poz -— 890 ee - 
pod — 320 a 
1 
pos - 390 Es fa 
| 
= = al 


The address lines to the RAMs are 
always active (i.e. not tri-state) — pins 1 
and 15 of IC49 and pin 1 of [C50 are 
earthed to permanently enable the buffers. 
The data in (to the processor) and data 
out (of the processor) lines are connected 
to the same points on the RAMs and so 
the data out (of the processor) lines have 
to be tri-stated while the processor is read- 
ing. This is done by the WE line, which 
feeds the tri-state control input of ICS1 
and part of IC50. 

This same WE signal is also fed via the 





BANK SELECT 





‘i: oe ek ote 














PSYNC_76 
p2—24 
iC47d 
ae Sai Se eee 1 ~~ 
| i 
{ 
| WPA 
IPIN 10 OF 
11C'S 1-8 
! _—— wr2 
§ PIN 10 OF 
z lic’s 9-16 
LF | 
I———_ wP3 
4! i PIN 10 OF 
“7 jic's 17-24 
| 
cy / 
"DIN 10 OF 
2 C'S 25-32 
| 
| | 
| iciTOicazARE | 
| REPRESENTED 
1| BY THIS 
| PACKAGE 
J i 
uh : 
| 
16 ‘ 
| i 
i) , 
G31 
jPIN SOF 
To even numbered ic’s 314 32 
pics cealy 20a ee 
between 18 3 | 
_—_— cs74 
i IPINS OF 
j1C'S 29 & 30 
i 
4! 
i 
IPIN BON 
| Toodd numbered «(NICS 5&6, 7 & 8, 
IG*s onty 1,3,5,7 ete ee aS a 5 
| between 18 32 2 
| | 
| 
— 
PIN BON 
| | lic's3a4 ere 
‘a 
| be even numbered 
| | | | IC's only 2,4,6,8 etc 
——- 13, jeeage EBL 
. IC’S 1&2 
| 
Ry ye J 





four ‘write protect’ switches to the not 
write enable’ inputs of the RAMs. Each 
of these controls one 4K block while these 
switches are in the ‘disabled’ position the 
ram contents will not change. 

The high-order bits of the address bus 
are decoded by IC44, which is simply a 
4 to 16 line decoder. The outputs of this 
IC are then wire-linked to the ‘not block 
select’ lines 1 to 4 to determine where 
each of the four 4K blocks is to reside in 
memory. 

Bits 10 and 11 of the address are 
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+5 
16 
>A? 
liz) 13) (1 8 
PHANTOM. PHANTOM | 
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POBIN—78Q 16 
SiInP—47Q f i380 
II 5] 
a hed Pe te 
= 5 14 13 42 
IC33 iz! 
Av1-81 O——12 P 
22 
4,4,5,8 
av 
—_ ae — 
Ai3-25C 
4 14—86 _—— 
A15-3220~ 
souT—45C 


decoded by IC33, a 2 to 4 line decoder 
which determines which pair of chips is 
being accessed out of the 4K block (a pair 
of chips constitutes 1K of RAM). This is 
combined with the ‘block select” signals in 
ICs 34 to 37 to form the ‘chip select’ 
lines 1 to 16 which go to the RAM chips. 
IC45 simply counts clock cycles (the 
S100 @2 signal) until the wait period is 
over, The number of cycles is determined 
by a wire link to one of the outputs of the 
IC and the counter is reset by the 5100 
PSYNC signal, A pull-up resistor selects 0 
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NOTE ; 
iin DECOUPLING CAPACITORS 


ARE -USEG 


(GS 1-32 ARE 2114 

jE33. 15 745158 

iC34—37 ARE MLS32 

IC3B 1S 74L820 

ICS 39 AND 40 ARE 74.8367 
are | 
16a? 18 74504 
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2 PER IC. 


C43 15 FAL S74 

(4g 1S Fal 515 

4548 74L330 

JO8615 74Laa0 

ICS 47 AND 48 ARE 74L504 
i€3 49-51 ARE 745367 
iC$'52 4NO 53 ARE 74L505 
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AODRESS SELECT 
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2345 6768 9 On 
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20. 





BOARD 
ENABLE 





-*PRESET—75 





ENABLEOQ 


wait states if no link is present. 

The cromemco ‘bank select’ hardware 
toggles flip-flop IC4¢3. One output from 
this enables the outputs of [C44 while 
another drives the ‘board enabled’ LED. 

An attempt to output to the ‘bank 
select’ port at 100 octal (hex 40) is detected 
by the address decoder, ICs 46 and 48 and 
po 47. Detection of the right address, 

ans SOUT signals causes IC43 to 
accept any signal which makes it through 
SW1, the bank select switch. This is fed 
from the data bus and effectively selects 











WRITE 
PROTECT 


DISABLE 
koran 
SY 
DISABLE 
mm 
Sw 


DISABLE 
seco 


DISABLE 








WP’ 


BANK SELECT 


Lt PWR??? 


which of the eight possible 64K blocks the 
board will ‘appear’ in. 

The PRESET line of the bus is con- 
nected via a wire link to IC43 and the 
position of the link determines whether 
the board is enabled or disabled on pro- 
cessor reset. | 

Lastly, the PHANTOM facility can be 
used by completing the link from line 67 
of the bus to pin 10 of IC38. This will dis- 
able the board if the PHANTOM line is 
pulled low. 


16K RAM CARD 
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PCB foil overlay 
pattern for the 
16K RAM card. 
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‘ , | international 





ANYBODY 
THERE? 


That intelligent life exists elsewhere in the 
Universe is a mathematical certainty. 
Whether or not it rides around in flying 
saucers we cannot afford to ignore the fact 
that it is there — somewhere. Steps are being 
taken to communicate with other worlds by 
some of this planet's largest observatories, 
and they may surprise you. Don’t blame us if 
after close reading of this, you encounter 
more than lights in the sky! 


‘READERS’ 
DESIGNS 


Next month’s is a remote controlled light 
dimmer which uses an ingenious voltage 
control circuit and ultrasonic transmiss 
technique. Can be adapted to give remo 
level control of just about anything. 











A fifty watt stereo amplifier and a high quality 
tuner would make two excellent projects in 
themselves. With specifications such as these 
boast, we could be sure that the units would soon 
become widely accepted as the very best in DIY 
hi-fi. However we've gone one better to combine 
the two units to produce a receiver of outstanding 
merit. If you're about to buy, build or borrow a 
high-class hi-fi — stop it at once until you've read 
next months ETI. 





ECM (Electronic Counter Measures). Without extensive 
capability in this field a modern fighter aircraft stands 
about as much chance against its opponents as would a 
bi-plane. Radar homing missiles can be jammed, locating 
radar foiled and laser targeting pick out a plane for 
ground-to-air attack in a fraction of a second. On the 
ground too, anti-tank missiles, remotely guided, can 
“take out’ highly sophisticated (and expensive) tanks 
| before they get time to retaliate. The principle behind the 
machinery are fascinating and their implications chilling. 
Read about them next month in our comprehensive 
article. 




















Mr. P. Cornes 


This month we examine an 
ancient game 


might have given one or two of you quite a 

headache if you attempted it seriously. If it did, 
don’t worry, because we shall be going into this problem 
in some depth as it forms a crucial part of the game 
program that we are going to develop. 


| can well imagine that last month's homework 


NIM 

Many of you will already have played this game, indeed 
some of you may well be up to grand master standard. 
Nim is played with piles of matches. Two players take it 
in turn to remove matches from the piles until one of them 
takes the last match and is declared the winner. The 
computer versions of this game can have anything from 3 
to 6 piles with from 1 to 7 matches in each pile. The rule 
by which the players remove matches is as follows. 
Each player can remove as many matches as he likes on 
his turn, but from only one of the piles. For example, if a 
game were to begin with 3 piles each containing 7 
matches, the first player’s move would consist of choos- 
ing one of these piles and removing from it anything 
between one match and the whole pile. This rule applies 
right down to the end of the game, so that if at the end a 
single pile remains containing 3 matches the person 
whose turn it is to play can remove the whole pile and by 
doing so he also takes the last match to win. Though it 
has but a single rule, this game can be surprisingly subtle 
as you may well soon see. 


Last Weeks’ Answer 
Before we delve into the game proper, a sample answer 
to last month’s homework could be as follows. 


6014 INPUT Q 

6015 RESTORE 

6020 FORT = O0TOQ 

6030 READ V,B,M 

6040 NEXT T 

6041 PRINT V,B, M 

6042 GOTO 6014 

7000 DATA 0,0,0,0,0,1,0,1,0,0,1,1,1,0,0,1,0,1,1,1,0,1,1,1 


lf you look at the program listing for NIM below, you will 
find that lines 6015, 6020, 6030, 6040 and 7000 are more 
or less the same as those given in the homework answer 
above, so you can see that the idea of converting decimal 
to binary is used in this program. The way that the 
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above program segment works is as follows:- 

Line 6014 takes the value to be converted and assigns it 
to the variable Q. Line 6015 does nothing the first time it 
is executed, but we shall see why it is included later. Line 
6020 sets up a FOR NEXT loop which will be executed 
the same number of times as the value of Q that was 
INPUT earlier. Line 6030 forms the contents of the FOR 
NEXT loop and what this does is to READ values for V, B 
and M from the DATA statement in line 7000. You should 
see, if you examine the DATA statement, that when we 
reach line 6040, V, B and M have been set to the binary 
equivalent of the current value of T. We will go round the 
FOR NEXT loop until T equals the value of Q input in 
line 6014, by which time V, B and M will be set to the 
binary equivalent of the value of Q. Line 6041 prints the 
values of V, B and M that have just been “‘looked up” 
and line 6042 returns control to line 6014 to ask for 
another number to be converted. You should now be 
able to see why line 6015 has been included, because it 
now RESTORES the data pointer back to the beginning so 
that we can READ from the start of the DATA list again 
for the second and subsequent values of Q. | can hear 
you protesting that | have cheated by using this method 
of conversion, and | admit that it is not very efficient 
if there are large numbers to be converted, as the 
DATA statements would soon grow unwieldy. However, 
as the maximum number to be converted is 7, this 
method works quite well. 


This Months Exercise 

The operation and flow chart of the program listed below 
will not be presented until next month, because the 
computer uses a very precise mathematical method for 
calculating its moves, and if we were to go into the 
method now, there would be no point in playing the 
game as the outcome could be determined with certainty 
before the game was actually started. So all that will be 
presented this month is a full program listing which should 
be more or less self-explanatory in its use (see Fig. 1). 
The program has been written in as general a fashion as 
possible. However, one or two changes may be necessary 
as you type the program into your machines, because of 
the slightly differing facilities offered by various machines. 


The Nim Program 

The first thing to note is that the listing of Fig. 1 is a 
program complete in itself. However, the program as 
presented in Fig. 1 does not give instructions on how to 
play the game, nor does it check the validity of the various 
inputs that you will be required to make during the playing 
of the game. It is presented in this way so as to reduce its 
program memory requirement, but if you find that you 
have sufficient memory space available on your mchine, 
you can also add the program lines listed as Fig. 2 which 
make the program more complete by giving instructions 
and making the aforementioned checks. 

The next thing which might need changing is the use of 
the single subscript variable A[X]. The square brackets 
may be unnacceptable to some machines, in which case 
they should be changed to the more conventional 
round brackets. Also, on some of the tiny BASIC 
machines, the only single subscript variable available is 
the @ array, so you will need to substitute this for the A 
array used in Fig. 1. Another problem may occur on tiny 
BASIC machines with statements like those in lines 150, 
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The listing for the game instructions 
156, 250, etc., which are used to generate random num- 


bers, as there is no INT function needed on an integer-only 
computer. 


For example, line 150 could be changed to:- 
150 A = RND(4)+2 


For those of you who do not remember, there are two 
different types of RND function, one of which uses 
RND(Q) to generate a four- or five-digit decimal number 
between 0 and 1 which then has to be converted by 
multiplications, additions and the use of the INT function 
to bring it within the desired range of random numbers. 
The other type of RND function is RND(X) — 
available on most common mini—BASIC languages— 
which generates a random integer between 1 and X. 
So the new line 150 above generates an integer between 
1 and 4 and then adds 2 to bring it within the range 3 
to 6. This is then assigned to A. Line 150 in Fig.1 performs 
the same function, but operates in the following 
manner. 

RND(Q) is evaluated first, and generates a number in the 
range 0.00000 to 0.99999. This this is then multiplied by 
4 to give a number in the range 0.00000 to 3.99996. One 
is then added to this to give a range 1.00000 to 4.99996. 
The INT function is then applied to this value, which 
removes the decimal portion of the number to leave an 
integer between 1 and 4 (as in RND(4) above) and once 
again we add 2 to give a final range of 3 to 6 to be 
assigned toA. 

Some machines may need the semi-colons in line 300 
changing to commas. 

The last point concerns the lines 6080 to 6100. The 
symbol ‘ #f “ used in these lines means "is not equal 
to” and may need replacing with © on some machines. 
Also, if you have an integer-only machine, you will need 
to replace these three lines as follows. 


6080 IF Z<>Z/2*2 THEN 6120 
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EA 


The complete NIM game program 





and the same for 6090 and 6100 with the variables U and |. 


| hope you enjoy playing this game, and we will come 
back to look at it in more detail next month. 

This month’s homework is to play the game and become 
familiar with it if you can and try to draw a flow chart and 
analyse how It works. 
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Dear Sir, 

With reference to the April edition of Computing 
Today; I found the NASCOM Package Program most 
interesting, but was astonished to see such a high incidence 
of mis-spelt words. Page 16 contains a glaring example— 
the word separate is mis-spelt four times in such a small 
paragraph. 

When one considers that your magazine is now 
widely read in schools and colleges it should set a good 
example. Surely work submitted for publication is vetted 
by the Editorial Staff - or is it? 

Now that I have raised my criticism may I say 
how much I enjoy reading Computing Today and your 
sister magazine E.T_I. 


Yours sincerely, 
W.M. Davies. 


98 Henley Road, 
Cheltenham, 
Glos.GLS1 OLD 





PRINTOUT 


Dear Sir, 

Congratulations on an excellent magazine. I have 
just read the April issue, and I shall most certainly be a 
regular reader. However, I would like to echo Derek 
Anderson's point about the quality of the photographs 
in your magazine — i.e. in the ““Nascom Package”’ feature 
the photos are totally out of focus/overexposed and 
unintelligible; also in the WCE show report, the photos 
are nothing short of attrocious! The bad reproductions 
seem to manifest themselves also in your parent magazine 
ETI. 

However, the overall content of the magazine is 
excellent, ie. aimed at the likes of myself whose HOBBY 
is computing, and having the restrictions of a tight budget. 

Yours sincerely 

Marek Kuczynski 


64 Station Road, 
Kings Heath, 
Birmingham, 
B14 7SR 





Dear Sir, 

With reference to April’s Nascom Package. I have 
found two faults with the program, one is obviously a 
printing error, 

F6D 13 AZ E,A3Z should be 

F6D IE AZ £E,;A3Z 


The other problem is more subtle, 


EE7 3E FA A,FA_ should be changed to 
EE7 3E 00 A,.00 


If this is not done then errors occur if your balance 
runs into the ‘red’, for example — if register A is loaded with 
FA then the following will occur:— 


DEBIT BALANCE 
0.00 
1,00 —0.94 


whereas if A is loaded with 00 then the correct result is 
calculated. 

Now a word of warning to all who are thinking of 
buying a Nascom I kit. I have not met anybody who has 
managed to construct one of these kits and get it to work 
the first time. A common fault is shorting between tracks 
on the printed circuit board (bad etching), other problems 
can occur due to poor quality of components (I had two 
dud memory chips). The tape interface is not really suit— 
able, I have had to change mine to a more reliable one 
(Cottis Blandford Cassette Interface). Also, in my case, 
the copper tracks on the printed circuit board for the key— 


board break quite regularly, this is because they take some 
of the pounding given to the keys. Whilst this type of 
problem is easily rectified it is very annoying and if you 
do repair your own keyboard then the warranty is invali-— 
dated. Hence the warning -— even if you do everything 
correctly it doesn't mean that it will work. If you have no 
experience n building kits or fault finding in digital circuits 
then think about buying a working model. 

Another annoying fact with Nascom products is 
the long time one has to wait for the delivery of goods, 
months rather than weeks. How many people ordered a 
Nascom 8A power supply in September 1978 and are still 
waiting (the power supply was advertised in ETI, October 
edition)? Nascom have no intentions in delivering this 
supply until late April (1979 I hope). 

At present I am waiting for a 8A power supply, 
mother board and 8K memory. In the future I want to 
update to 64K memory with a high level language using 
DOS, but this will not be for some time yet (how do you 
think I found fault with the Balance Program ?). 

How about a review of the 8K BASIC available 
for the Nascom I, I haven't heard anything about it as 
yet (except that it exists). 

Yours faithfully, 

A.R. Ingleson, B.Tech. 

27 Cecil Avenue, 

Great Horton, 

BRADFORD, 

West Yorkshire. 

BD7 3BW 
P.S. Keep up the good work, lets hope you maintain the 
standards set by E.T.I. 


—_———— ~~ — i—— 


The exciting new 


TRITON 


Personal Computer 
exclusively from: 


KAINSAM 


Complete kit of 
parts available 
Only £286 ..v 


Basic in Rom: a powerful 2k Tiny basic 
resident on board, makes Triton unique, 
easy to use and versatile. 





Graphics: 64 Graphic characters as well 
as full alpha numerics 


Single Board: Holds up to &k of 
memory. 4k RAM and 4k ROM. sup- 
plied with 3k ROM and 2k RAM 


Memory Mapping: 2 mode VDU, |/O 
or memory mapped for animated 
graphics. 


Cassette Interface: crystal controlled 
Modem tape |/O with auto start/stop + 
‘named’ file search. 


UHF TV Interface: On board uhf 
modulator, plugs into TV aerial socket 


Comes Complete with KEYBOARD, 
CASE, POWER SUPPLY, THRO-HOLE 
PLATED QUALITY P.C.B. FULL 
DOCUMENTATION POWERFUL 1k 
MONITOR & 2k TINY BASIC PLUS ALL 
COMPONENTS INCL. IC SOCKETS. 
NOTE TV SET & CASSETTE NOT IN- 
CLUDED 


EXPANSION: expand your triton simply 





EXP AMA MMRBERBUAHD MIT... 01: or ccsssaencternanerarertrentharertinasrancate. ERD snd easily with elit rien Ra SEEK 
Si STATIC RAM BOARD WIT 5 occs cs svsvacessacsccenvouane oructeoceacicccoeoate SThosid — enplets WA le Gam ce. 
SM oP SROPIOe MACDIR ERED) RUN ceicihistsin'ap'aisied conn cab esse Vavnna beaGneanWiCes Cixi wine eeeeneean Ths £97 takes 8 plug in eurocards. Plug in 8k ram 
Full details available in our brand new 1979 computer products catalogue — so order card now available. 

your copy now! Don't forget, VAT is extra at 8%. User club £4 per annum. All compontnts can he bought 


Separately and eleven packs can be 
purchased on an easy-to-buy scheme. 
see catalogue. 


TRITON HUMBUG VS.1 


- eee ee ee ee = Runs in 4k on main board. Extended basic 
| To TRANSAM COMPONENTS LTD includes peek, poke, read, write, call and edit. 
| | am interested in the Triton 12 CHAPEL STREET. NW1 New 1.5k monitor has software mod for printer 


plus much more. 
* ‘ . 
| Nang 2 ee 2 ee ee Please send me the following 


1. Acopy of your latest catalogue 
lenclose 309 +SAESG x? 


2. Acopy of the Triton Manual! 
lenclose “5 + 7O0p P&P 
= 3 Acomplete kit of parts for 
Triton Computer, E286 + VAT 
+f4P RP 


4 A Printed Circuit Board 


You return three eproms from Triton and we 
supply four new ones, fully programmed and 
documented — £25 + VAT. 

For details send £1 and SAE. 


| 
| 
| 
| TRANSAM 
| 
| 
| 


| Address (please print) 


TRANSAM COMPONENTS LTD. 


a Ee] 





£50 + VAT&REIP R&P 12 CHAPEL STREET 
A CESS 
WERE LesOtee pone LONDON, NW1 TEL: 402 8137 
Y TOTAL ENCLOSED € 
thes wut & ARE WELCOME SEND 3 NEXT TO EDGWARE ROAD TUBE STATION MET LINE 
YOUR CARD NUMBER WITH Cheque. Money Order, etc TRITON COMPUTERS THE TRADE MARK OF 


TRANSAM COMPONENTS LTD 
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You probably won t believe us as we re selling 
the goods but we re going to tell you anyway! 
We have rejected eight clock radios for Mar. 
ketplace. they were all cheap enough but the 
quality was so poor that we couldn t have 
lent our name to them. However, we are now 
able to offer a portable LCD Clock Radio to 
you which meets our standards 


The clock is a 12-hour one with AM/PM 
indicated and a back light. The radio ts 
Medium Wave and FM with very nice quality 
for a small speaker — for FM there's a 
telescopic aerial. The alarm can be either a 
beép-beep type or the radio, there's also a 
snooze facility 


The case is sensibly rugged and is printed 
on the back with a World Time Zones map, a 
bit of a cheek really, especially as the time ts 
relative to Japan! 


We wont even mention the RRP — but 
just check on comparable prices — you |! find 
ours a bargain 


An example of this Clock Radio can be 
seen and examined at our Oxford Street 


=e sat 


(inclusive of VAT and Postage), 


To: 

CLOCK RADIO Offer, 

CT Magazine, 

25-27 Oxford Street, London W1RKR 1RF. 





Please find enclosed my cheque/ PO for 
£20.50 (payable to CT Magazine) for my 
Clock Radio 

Name 


Address 






Please allow 28 days for delivery 
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... and don t you ever say we don t listen to 
you again! Ever since we first did a gen- 
tleman’s watch, we have been dealing with @ 
constant never-ending stream of requests for 


a ladies’ model. Weil at long last we can claim | 


to have done something about it! 


it wasn't easy arranging this sort of price 
on a product this good — but ETis done it — 
again! The watch is small enough to look good © 
on the prettiest wrist, and accurate enough to 
satisfy the most fastidious. Normal display 
shows time of course. with both date and — 
seconds availabie on a push of a button. A 


backlight is also included. 

Battery life shouid be greatly in excess of a 
year, and the bracelet is a smart stainless 
steel, 


An example of this watch can be seen and 
examined at our Oxford Street offices. 


£9.95 


{inclusive of VAT and Postage) 





To: 

Ladies LCD Watch Offer 
CT Magazine 

25-27 Oxford Street 
London W1RKR 1RF 


Piease find enclosed my cheque/PO for 
£9.95 (made payable to CT Magazine) for a 
ladies LCD watch 


Name 


Address 


Piease allow 28 days for delivery 










THIS IS THE THIRD digital alarm clock that 
we are offering (we regret the earlier versions 
are no longer available). We have sold thou- 
sands and thousands of these and our buying 
power enabies us to offer a first rate branded 
product at a really excellent price 










The Hanimex HC-1100 is designed for 
mains operation only (240V/ 50Hz) witha 12 
hour display, AM/PM and Alarm Set indica- 
tors incorporated in the large display. A 
switch on the top controls a Dim/ Bright 
display function. 













Setting up both the time and alarm is 
simplicity itself as buttons are provided for 
both fast and slow setting and theres no 
problem about knocking these accidentally as 
a ‘locking’ switch is provided under the clock 
A 9-minute ‘snooze’ switch is located at the 
top 











A example of this clock can be seen and 
examined at our Oxford Street offices. 


£8.99 


(inclusive of VAT and Postage) 


To: 
Hanimex Alarm Offer 
CT Magazine 

25-27 Oxford Street 
London W1R 1RF 












Please find enclosed my cheque PO for £8.95 
(payable to CT Magazine) for a Hanimex 
Digital Alarm Clock 






Name 







Address 





Please allow 28 days for delivery 
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ve got to tell you carefully about 
this offer which we re introducing for the first 
time. Why? Because our price is so enor- 
mousiy lower than anywhere else you may 
suspect the quality 







DIGITAL 








The exact same watch is currently being 
offered by another magazine as a special at 
£24 95 — some of the discounters are selling 
it at E29 $5. the price to CET readers for 
exactly the same watch is £12.95. 

The display is LCD and shows the seconds 
as well as the hours — and minutes — press a 
button and you |! | get the date and the day of 
the week 

Press another button for a coujple of 
seconds anc you have a highly accurate 
stopwatch with hundredths of a second dis- 
playeo and giving the time up to an hour 
There is a lap time facility as well — and of 
course a back Inght 

Our Chrono comes complete with a high 
Grade adjustable metal strap and is fully 
Quaranteed 

















A sample of this watch can be seen and 
examined at our Oxford Street offices. 


£12.95 


(Inclusive of VAT and Postage) 










To: 
LCD Watch Offer 
CT Magazine 

25-27 Oxford Street 
London W1R 1RF 








Please find enclosed my cheque/ PO for 
£12.95 (payable to CT ) for my LCD Chrono- 
graph 







Name 







Address 


Please allow 28 days for delivery 
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- 
4 Tea" glagtrotie atures cloak 


Both ET! and Hobby Electronics have soid a | 
fot of digital alarm clocks — over 10,000 in 
_ fact — maybe that's something to do with the | 
ae fact that we self at reai bargain prices. Now we | 
| oes er yeu a uly modern, Space 9a 





Ee o it ee all the facilities ‘expected in a 
good design — fast, slow setting, snoore 
facility. ete plus two unusual features — 
| automatic brighiness contro! and a weekend 
4 cane. cancel. 








— - £10.50 © 


i. of VAT and Postage). 





To: 

DIGITAL ALARM CLOCK MK2 Offer, 
ET Magazine, 

25-27 Oxford Street, 

London W1R 1RF. 


Please find enclosed my cheque/ PO for 
£10.50 (payable to CT Magazine) for my 
digital alarm clock 


Name 


Address 


Please allow 28 days for delivery 













an oak nf thin lok can be seen and 
_ eros ens Seat ans 






Currently this watch is being discounted 
elsewhere for typically £39.95 |we don't 
quote RRP as this is meaningless) and the 
watch is a Chinese copy of a very famous 
one in the £100 range! 

The facilities are exceptional 

Normal hours and minutes 

Continuous seconds or data display 

Day of the week 

Stopwatch with 0.1 secs resolution 

Lap time facility with automatic return to 

stopwatch after 6 seconds 

® Different time zone setting with indepen- 
dent date. day of week settings 

® Good bleeping alarm 

@ Easy time correcting: on the sixth ‘pip’, 
press a button and it's reset to OO seconds 

as long as watch is plus or minus 29 

seconds 

It comes with a full guarantee of course 





An example of this watch can be seen and 
examined at our Oxford Street offices. 


£21.95 


(Inclusive of VAT and Postage) 


! 
= See 
ee Eee =a 
| 


To: 

ALARM/ CHRONO LCD WATCH Offer, 
ET Magazine, 

25-27 Oxford Street, 

London W1R 1RF. 


Please find enclosed my cheque/ PO for 
£27.95 (payable to CT Magazine) for my 
Alarm / Chrono LCD watch, 


Name 


Address 






Please allow up to 28 days for delivery 


67 





Mr. M. Bell 





Nifty ditties from a mini— 


micro 
B ever your taste of music it is now almost essential 

to your way of life. Music’s origins date back as 
far as records (no pun intended) can go. Is there anyone 
who doesn’t own or have access to a radio, record-player, 
TV or musical instrument. It is therefore not unreasonable 
that the budding programmer with a personal computer 
should not desire it to ‘sing’. 


ach, Beethoven, Bacharac or the Beatles. What 





Hardware 

The hardware necessary for a monophonic output Is very 
simple. All that is needed is a ‘buffer’ on an output port 
to ensure that the port is not overloaded, and a single 
stage transistor amplifier capable of driving a loadspeaker. 
Should one wish to couple a power amp via a preamp this 
should be done from a series resistor directly off the 
buffer output. The components shown are not critical 
with the exception of R1. This can be as low as 40 ohms, 
where its dissipation will be 25 W but ! have found that 


430 ohms gives adequate volume and does not drain the 
supply appreciably. The input of this circuit should be 
connected to SKT 1 Pin 14 (ie PORT O BIT 5). See fig. 1. 


Software 

The software side of the story is somewhat more subtle. 
The main programme should be as small as possible to 
give maximum data space, and the data should be 
compact so as to require as little room as possible. It was 
therefore decided to make all control characters on a 
‘latch’ principle requiring one byte, and all note informa- 
tion (pitch & value) another byte. Thus if a piece was to 
be played within a single octave only one control charac- 
ter need be used. 


Documentation of Music 

The documentation of music and the art of programming 
are incredably similar. For example, music whether 
classical or pop has FORM. A primary theme may be 
repeated and followed by a secondary theme which is 
then also repeated, like the Handel piece shown. Or there 
may be a chorus as with folk music. Take the classical 
rondo form A-B-A,C,A-B-A,A. It is easy to see that the 
primary theme ‘A’ is a subroutine, ‘B’ has a single repeat 










+*5V 
R42 40R AT25W 
TO ADJUST VOLUME 


PORTO 
BITS 
SKT 1 PIN 14 


The program can be divided into two sections; that deal- 
ing with control and that dealing with note value and 
pitch. The note section is built around a clock of approxi- 
mately 18uSec between repetition. By decrementing 
count registers, E in the case of value and C in the case of 
pitch, the appropriate timings can be achieved. 

The note pitch and value is obtained from a single byte 
as follows: If the byte is ‘xy’ then the most significant 4 
bits ‘x’ provides a pointer to the value in the look up table 
‘T1'. This table gives the interval register value. Similarly 
the least significant 4 bits ‘y’ provides a pointer in the 
look up table ‘T2’ from where the note pitch register value 
is obtained. You will note that when ‘y’ = O a rest 
is played. 

As the max coded value is ED, all byte codes of higher 
value than this can be used for control. If the Control 
Code Table is looked at it will be seen that there are 18 
codes. Four which set the octave, (F2 x4 will corrrespond 
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540 
(replaces LED in 
standard rig} 






TAPE 
REMOTE 


NOTE: 


| SW 1 = Toggle switch for auto/man 
operation 


| Fig. 2 The tape automation circuit 
| for NASCOM. 


HOW IT WORKS 


approximately to middle C). Three repeat controls which 
can be nested if required, and one subroutine. It should 
be noted that if a repeat is not required to be fully 
completed it can be aborted and play will continue from 
the relevant repeat character (F5, F7, or F9). This facility 
is also provided for the subroutine. Control EE will stop 
the program and should only be used at the end of the 
programme. Control EF will start the tape recorder and 
load in another set of data providing the NASCOM 1 
has been modified for automatic control of the tape 
recorder. For the circuit of this modification see Fig. 2. 
| hope having mastered the principles here many of you 
will spend many enjoyable hours composing your own 
music or coding up your favourite tunes. Sound effects 
are a possibility that | have yet to explore. Perhaps the 
editor can be persuaded to publish odd ‘tunes’ from time 
to time. 
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CONTROL 


NASCOM TUNES 





and ‘C’ is on its own. Therefore by intelligent use of O0C64 D9 EXX 
control all that need be written is A,B,C. The control 0C65 # 5F EA 
characters dictating when each part is played. The second gc66  F1 POP AF 
piece illustrated, FUER ELISE, uses all the control facilities o9cg7 6 OF AND OFH 
and reduces a complicated FORM into a simple succession 0c69 CD AS OC CALL 'T2’ 
of themes. Studying this form will soon show my 0Cc6C 7E A (HL) 
technique. : 
OC6D 42 BY, Dp 
OC6E 05 ‘M2’ DECB 
OC6F 28 04 JRZ ‘M3 
0671. _ GB: SF SLRA 
0C73 18 FQ JR ‘M2’ 
0c75 D9 ‘M3’ EXX 
OC76 57 D,A 
OG77 FE 00 CP=0 
0C79 28 Q2 JRZ ‘M4’ 
OC7B 3E 20 A=20H 
OCc7D. 32 82 OC ‘M4’ (0C82),A 
Oocs0 4A ‘M5’ C,D 
OGST” EE xx XOR ? 
oc83 D3 00 OUTO,A 
oc85 F6 00 ‘M6' ORO 
| 0C87 10 O3 DJNZ ‘M7’ 
ocsg9 1D DECE 
OC8A 28 CA JRZ ‘M1’ 
Overlay pattern for the port amplifier PCB. ocsc OD ‘M7" DECC 
OC8D 20 F5 JRNZ ‘M6’ 
OCSF 18 EE JR ‘M5’ 





The PCB foil pattern for the port amplifier. 





ANALYSE NOTE CODE AND EXECUTE 


OC50 
0C52 
0C53 
OC56 
0C57 
0C58 
OC5A 
OCc5D 
OCS5E 
OC60 
0C63 


1E 00 
D9 
21 9F OD 


‘M1° 


E=0 

EXX 
HL=OD9F 
INC HL 
A, (HL) 
CP ED 


JNC ‘CONTROL’ 


PUSH AF 

AND FOH 
CALL ‘T1' 
A, (HL) 
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ANALYSE CONTROL CODE AND SET REGISTERS 


0C91 

0C94 
OC95 
0C97 
OC9A 
OC9B 
OC9C 


CD AB OC 


C3 56 OC 


CALL ‘T3’ 
Ee MEI) 
H=0DH 
BC=0C9CH 
PUSH BC 
JP (HL) 

JP ’*M1’ 


TABLE CONTROL AND TABLES 


OC9F 


Ts , 


8B 


8 Ie Hy 


‘TA’ 


EXX 
HL=O0CB5H 
JR ‘T4’ 
EXX 
HL=0CD3H 
JR ‘T4’ 
EXX 
HL=OCEFH 
BC=24H 
CPIR 

RTN 


1/64 
1/32 
3/64 
1/16 
1/12 
3/32 
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OL F5 
/8 CONTR he | 
3 E 
sehaci TESTE, 
Oocci1 60 20 ip sie “E me 
2 hy OD1C rsh 
O0CC3 ae i 
80 30 =f or 
= CB 83 seas 
90 40 ve oo 
OCC7 — = 
AO 55 i ; ¥ 
occ9g BO 60 ee oon : he 3 
CB - E 
OC CO 80 i O02 ? 2 
occD DO . oat ae c 
eS 0D27 2B pu? be 
orev iz OD28 BE he 
NOTE VALUE TABLE te : : i 
Rest 0028 
re A 
OCD3 00 = 
OCD5 5 rae niet 2 
= a ae TEST E:..1 
ocbk 4 : Soles / D flat op2¢ 3E Fé reste 
oenb 08. Ch pnts oe - 
OCDF “i i D sharp / = : = 
OCE1 O ‘ , = 
OCE3 oO AA : te oa : ‘ : = 
eee F sharp 0035 C 
: 8 : OD38 18 EC 
7 
oc aC G sharp / A flat ; 
rt A octave = 
OCEB OC = - 
OCED OD 80 m ute ‘ ; 
CONTROL CODE TABLE ‘T3 00 1 : “ 
STOP C8 53 nen 
S 0D3 
ocr! EF baer ee eae 0D40 CB 93 RST 
OCFi, EF sg Beginning os 0D40 CB a | 
FO 13 Set octave ah p42 oR 
se Fi 15 Set octave S 0043 ce : sre, 
: 18 
Se tc Set octav = 0044 
a 415 meee te F6 till end or 
ae rei und CONTROL FB 2 
eh FB is foun fi E 
ocFF Fe from F8 till en : cK 
0001 z 2 gatas fers 004 8 ae Fs fe 7 
ill en 
Shas F8 13 Repeat from FA til oD4A cB 43 ne : 
eee F9 3A Se s found one ne 
. See F ce 
O07 FA oe 
e000 FO sc es subroutine call CONTROL FC co 
ae Music ae . 
o00F ee Musical subroutine re aa. : =e 
su 4 CB 4 ves 
0OD11 F 0 3 7 
ES: cB 4 = 
CONTROL oS ike ee = es ee 
F ’ ’ ’ : 
CONTROL _ 
‘FOA’ EXX 
“ ; a CONTROL FD ir 
, = 
om es D5C: SE FS rie < 2 
CONTROL F1, F2, FS, ee i - : 2 
: oe RSTE, 
a4 sf oD60 2 
at OD62 CB 9 
0D17 57 ahs 
0Di8 D9 aa 
0Di9 C9 
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OD64 D9 ‘FDA’ EXX DD F5 F6 F3 Bi D6 B3 F2 
OD65 23 ‘FDB’ INC HL 8D 8B 8A 88 F3 BS D8 B5 
OD66 BE CP (HL) 83 F2 8D 8C 8A F3 B5 DA 
OD67 20 FC JRNZ ‘FDB’ B6 85 83 82 83 B5 F2 BA 
OD69 C9 RTN F3 B2 E3 B1 BA B1 F2 BD 
8B 8A BB BB F3 B8 F2 BB 
CONTROL FE BB 8A 88 BA F3 BB 8A 88 
86 85 83 F2 8D 8B 8A 88 
OD6A 3E FO A=FOH 86 B8 E1 BS E6 F5 
OD6C CB 5B heat E:..3 
OD6E 28 06 JRZ ‘FEA’ Silent interlude 
OD70 CB QB RST 'E:,-3 
OD72 €E1 POP HL F8 F6 EO EO EO EO F5 F7 
0D73 _~E3 HL / (SP) | 
0D74 #4=D9I EXX Fuer Elise by Beethoven 
0D75 C9 RTN Tempo POCO MOTO in the form AABABACABADABA 
0OD76 CB DB SET E3 
0D78 D9 EXX FO F3 85 84 85 84 85 F2 
0D79 D1 POP DE 8C F3 83 F2 8D 8A F1 85 
OD7A €E5 PUSH HL 8A F2 81 85 8A 8C F1 85 
OD7B D5 PUSH DE 89 F2 85 89 8C 8D F1 85 
OD7C 18 AQ JR ‘F5A' 8A F2 85 F3 85 84 85 84 
85 F2 8C F3 83 F2 8D 8A 
CONTROL FF F1 85 8A F2 81 85 8A 8C 
Fi 85 89 F2 85 8D 8C 8A 
OD7E CB 5B TEST E3 FD EC F1 85 8A FF FE F8 
OD80 28 F2 JRZ ‘FEA’ FA F6 F2 8C F3 81 83 85 
OD82 CB 9B RST E.3 F1 88 8D F2 88 F3 86 85 
0D84 D9 EXX 83 Fi 88 8C F2 86 F3 85 
0OD85 €E1 POP HL 83 81 F1 85 8A F2 85 F3 
OD86 E3 HL / (SP) 83 81 F2 8C F1 85 F2 85 
OD87 C9 RTN 85 F3 85 F2 85 F3 85 85 
F4 85 F3 84 85 84 85 84 
CONTROL EE 85 84 FE F5 F3 81 81 81 
F2 26 2A DD F3 96 55 B5 
OD88 76 HALT B3 9B 5A 8A 88 86 85 83 
81 F2 BB BA 1B 5A 58 5A 
CONTROL EF 5B DD F3 83 84 C5 85 86 
F2 8A DD F3 93 F2 5C F6 
0oD89 CD 7C 03 CALL ‘LOAD’ F3 51 58 F2 58 F3 58 F2 
OD8C CD 3E O00 CALL ‘CHIN’ 5A F3 58 F2 5C 53 58 51 
OD8F D9 EXX 58 53 58 55 58 5D 5C 5A 
OD90 21 9F OD HL=OD9F 58 56 55 53 58 56 53 F5 
OD93 C9 RTN 55 56 55 54 F6 55 F2 5C 
F3 55 54 F5 C5 F2 8C F3 
DATA STORAGE 85 84 C5 F2 8C F3 85 8&4 
85 84 85 84 FE F7 FE BA 
From ODAO CO 30 F6 F3 D2 B2 D3 85 
86 D6 B6 FB D5 B5 D3 81 
Minuet by G.F.Handel F2 8C DA BA BA BD BC EA 
Tempo ALLEGRETTO in the form AABB 60 F5 D6 B6 D4 83 81 F?2 
DB BA D9 BS DA BO BC DO 
F6 F3 B6 51 53 51 53 51 F1 8A F2 81 85 8A F3 81 
63°31 F2 36 SD. FS 68 5&1 85 83 81 F2 8C 8A F3 81 
53: Si 53: 51 53:31 F2: SB 85 8A F4 81 85 83 81 F3 
3D F3 CA 88 8A 8B 88 BA 8C 8A F4 81 85 8A BC 8C 
88 8A 86 88 85 86 56 58 8B 8A 89 88 87 86 85 84 
56 58 56 58 36 35 36 B8 83 82 81 F3 8C 8B 8A 89 
86 85 83 81 B3 F2 B8 BC 88 87 86 FE F9 EA EE 
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Sits. Vacant 


COMPUTER 
INSTRUCTOR 


An instructor required to take an evening 
course for adults who wish to build micro- 
computers. Anyone living in South-East 
London wishing to take charge of such a 
course please contact: The Principal, 
Beckenham Adult Education Centre, 
244 Croydon Road, Beckenham, 
Kent. Tel. 01-650 4208. 












se aah MODULATOR 


FOR ALL TV GRAPHI 
£6. G 5 Red Green, Blue inputs {can be mixed) 
SUPER EXPLOSION FLASH EFFECT FOR 
inc. UHF TANK BATTLE FREE INTERFACE DE- 
Modulator TAILS 


WILLIAM STUART SYSTEMS 
Dower House Billericay Road, Herongate. Brentwood. Essex 
CM13.3SD Tel (0277)810244 
Barclaycard / Access welcome 









QUALITY CASSETTES. Six minutes each 
side, ideal for programs or data — £3.95 for 
10 (£3.25 uncased). Programs for PET — 
Nim £1.49; Discomania, Bulls & Cows, 
Stockbroker £2.49 each; Surround, 
Minefield, Breakthru £3.49 each; Renumber 
£1.99; Assembler £3.99. SAE catalogue. 
SUPERSOFT, 28 Burwood Avenue, Pinner, 
Middlesex. 


NASCOM USERS. 3D noughts and crosses. 
Runs on an unmodified Nascom 1. Hex. 
Software listing £3. A. Drabble, 7 Alum Chine 
Close, Hasland, Chesterfield, Derbyshire 
$41 OPU. 


TRITON COMPUTER, Pbuilt from kit. 3K RAM 
Can be seen working. £330. Telephone 01- 
428 6435 Pinner (evenings). 


PROFESSIONALLY BUILT TRITON COM- 
PUTER, full 4K memory, several free 
programs, asking just price of kit £342. Ring 
01-730 0866 Ext 242. 


MINI-FLOPPY DISCS, £3.50 each + 15p 
postage, 4 up — post free. 10 up ~- free case. 
State disc drive. TLO81CP FET-op-amps 45p 
OVOID, 26 Bentley Road, Liverpool L8 0SZ. 
Tel: 051-728 739. 


TRITON COMPUTER for sale. Fully built and 
tested. £300 ono. 061-881 2414. 


“TRITON MICROCOMPUTER, full 4K RAM. 
Fully built and tested; in professional 
case. ONLY £240 o.v.n.o. Telephone: 
Rickmansworth (09237) 72716 after 6 p.m. 


FOR SALE T1-59 with printer (PC-100A, and 
mag cards, printer optional). Fully operational, 
six rolis thermal paper, power supply included. 
Offers around £200. Phone 235-1555. 


LARGE QUANTITY OF 280 (D780C); Z80A 
CPU's and 2102-1 (4500). Offers around £7.30; 
£10; and 75p respectively All prime quaranteed 
units. Tel: Bathgate 632337 any evening 
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MICROCOMPUTERS 


KIMI — 6502 Micro. £99.95 + VAT 8% 

ideal for hobbyist, smal! system. 

SYMI-— 6502 Micro. £199.00 + VAT 8% 

ideal for expansion to larger system. 

AIM 65 — 6502 Micro. £249.50 + VAT 8% 

The educational machine for O&A Levels. 
ITT 2020 APPLE COMPUTER 

+ PERIPHERAL NOW AVAILABLE. 


THE EXIDY SORCERER 
* Z80 Processor * 32K RAM on board ® 8K 
BASIC ROM * 4K Monitor * S100 BUS *® 
RS232 interface *® 30 lines of 64 Char. ® 
128 upper/lower Ascil ® KANSAS CITY *® 
512 (horz) ¥ 240 (vert) graphic resolution. 
32K £859 16K £760 plus 8% VAT 


A good selection of books are available to 
support 8080, Z80, 6502, 6800 based 
systems. 

Full technical support and demonstrations 
from: 


ANDOR ELECTRONICS LTD. 
11 The Precinct, Romiley, Stockport 
SK6 4AE 
Telephone: (061) 430 4770 





EPROM PROGRAMMING prompt service 
2708 (1024 x 8) or 5204 (512 x 8) EPROMS 
programmed in your Hex (or copy) £12 each 
or your chips erased and programed £3 each. 
Special rates for batches. Peter Marlow, 
*Rosslyn,’’ Moorend Grove, Cheltenham, 
Glos. GL53 OEX. Phone (0242) 55133 
evenings 


TRS—80 HARDWARE SALE. Printers 
and micropolis drives £ 350. Box 112, 
Heathfield Rd, Croydon, Surrey. 


TRS—80 SOFTWARE SPECIALISTS 
professional British programs for busi— 
ness and educational uses. Write for 
details and advice to Box 111, EMG. 
30, Heathfield Rd, Croydon, Surrey. 













t'S BREEN ARSOLUTELT 
INSURERMELE SINCE HE 
Couns OUT How 
POPULAR BE 15". 








MINI-ADS $ 





ONE OFF MICROCOMPUTER 
SALE 


TRS 80 


Keyboard/computer tok Level |i 

(excludes monitor. but adapted to operate with TV) 
Expansion Interface 

16K RAM (Set) 

Disk drives (complete with DOS) 


PET 2007 


PET 2007 

BK Microcomputer complete 

BETS! S100 Expansion Interface 

fallows memory expansion using standard S100 boards) 
24K RAM (S100 Expandoram) 


Contact 01-998 8221 
Evenings only. 


' bout DNNER Scaul mare’ ) 
TERE Sting YD ) 
MARE POLE txts 
me ms 
OG & 
A 4 
Ras tre 











And & Cuzz PEDAL ISNT 
AN ACLELLERATOR IN iG 
Pouce parroe oak, ennet'! 
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ANNOUNCING THE NEW 


uHEX EPROM 
PROGRAMMER 


PUSH BUTTON SWITCHING FOR 
2704 , 2708 and 2716 





SPECIAL OPENING OFFER 
10% OFF ! ! 


BRITISH MOTOROLA Mi C RO LO G i C | 
6800 SYSTEMS 

6800S: 16K Dynamic RAM, 1K Mikbug PRODUCTS 
compatible monitor, room for 8K 

prance” CUTS and ri'Speed tape’ 2" 

fntertaens, Single pcb with rawee Brand New - Full Spec Components 


supply components. Price of kit from 
£275 with out kdb or £299.00 with 21L02-1 (450 ns) 1K x 1 £1.00 


keyboard. 21L02 (250 ns) 1K x 1 £1.30 


in RE DO Me 1K user RAM, CUTS, 2114 (450 ns) Low Power £8.00 
Ww u/!l case and araphics wit - 
QUERTY keyboard from £152.50 2112A-4 (450 ns) £2.00 










Needs only standard CPU power supplies. 










2107B (300ns) Dynamic £3.60 Has or-board stabilised 26v inverter. 
ising the MAMGTIOS Caceb ire nh 1702 (1 4S) £6.50 
our own Basic style program on tape 2708 (450 ns) £7.00 PERFECT FOR Nascom, Micros, etc. 
t will out . : 
of the 8K Basics a5 a programmable Z80A = (4MHZ) £15.00 or any PIO equipped CPU. 
calculator. Suitable for any 6800 8080A £6.50 Tastael Acct db 
system with Mikbug. Kit price £32.00 8085 (1.2 ys) £10.00 estea and approved by Am 
8k RAM (2114) and Sor 10K PROM 6800 £11.00 NASCOM 
oard. bisb tib! X 
with, the above systems and has ert ae an ; UART gh Includes Z80, 8080, and 6800 
: : ¢ 

need. PCB only, £13.00 5 control programs. 
ALL PRICES WITHOUT VAT AND POST. V.A.T. inclusive Features zero force Eprom socket. 
PLEASE SEND S.A.£. FOR LEAFLETS. 20pP&P z 

24 hr despatch : a 
HEWART MICROELECTRICS Rei geet ONLY £65 






inc. VAT & post. 


Early orders ex stock | 
S.a.e. for details 






95 Blakelow Road, Macclesfield, 
Cheshire. 





Micrologic Products 
32 Edinburgh Road, 
Little Lever, 
Bolton, Lancs. 










MICRO HEX COMPUTERS 
2 Studley Rise, Trowbridge, Wilts. 











AD INDEX 
AJD DIRECT SUPPLIES .................. 32 MUSICPRINT COMPUTERS ............... 53 
PRERRENE arar, ke e e as wets walk G: |) NEWSEAR cissc. ceebek cas Komitee Oe 76 
BROS OV STEMS lier ia c coec caesces 20) PE TALEC TR iscscciss, oe oc en 32 
COMP. COMP. COMP................ TBR FS pA POOED og oss 0s, Sed ens'er wacotnny, cane Sean 49 
COMET BING Cpe cn hy oon? ane ee ae & ) PICOBY FE diss eee Gas eid) le diss -retens 8& 18 
DE ‘BOER ELEKTRONIIGA «.. 6udcec chic cn. cc BS POWER ERAN soc ceimers cine neato. omacrne cle 2 
Hebe VIMCMORIES 8. vcass woe ptieou ews ole 6 SOFTWARE PUBLISHING CO.............. 10 
MU) 2 i a ae eS el BD. 1 ORPNRETRULDS colors Sin loc s share BENS aint Dees aad 53 
RIS ooo ned conn. Aik Me Te, SE CIMALDGICS foe cc ork non che cent nies 45 
Eee Ts oc I 5. TIMEERONS 2 eos ee ee ele... 4 
Amr RUNES Fo Toi, i ye, 2 24 TOOTING COMPUTING «..0. 0. ou. cae eee ons 45 
LP ENTERURISES i 6. 5.. ceaenccc neces. Ze. UR RAINSAM is ood Soe onion eg ee 65 
LS 2 «LY a oe ran Be VIDEOTME... ove css fv oie clo ee 7 









THIS SECTION IS A PRE-PAYMENT SERVICE ONLY 


MINI-ADS: 31/4" x 21/8", 1-3 £38, 4-11 £36, 12 or more £34 per insertion. CLASSIFIED DISPLAY: 1 9p 
per word. Minimum 25 words. Boxed classifieds are £6.33 per col. centimetre. No P.O. Box Numbers can 
be accepted without full address. 

Enquiries to: Advertising Department, 01-437 5982. 25-27 Oxford Street, London W1R 1RF 
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KEY BOARD 


756 GEORGE RISK 


Brand new professional 


OHIO SUPERBOARD II NEW or cen 


For electronic ‘utfs. Fully assembied and tested. Requires + 5V at 
3 Amps and a video monitor or TV with RF converter to be up and 












running. STANDARD FEATURES 
: Uses the ultra powerful 6502 microprocessor ASCII keyboards (USA) 
7 BK Microsoft BASIC-in-ROM Full technica! details 
pee aeunnces Full feature BASIC runs faster than currently included. RRP £60.00 
peace RU OUREDEEO available personal computers and all Only £49 90 
TTT i) ment T 1 8080-based business computers. + Bo VAT 
an Ene 4K static RAM on board expandable to 8K 4 


Ready built, tested 
and guaranteed. 


TRS 80 SOFTWARE NEW £339.00 


100 MIXED PROGRAMMES on cassette 


Educational Games, Graphics, Finance, etc. on 5 cassettes pius 
Full Documentation. 


COMP PRO Mixer 


Professional audio 
mixer that you can build yourself and save over £100. 


| 6 into 2 with full equalization and 
| echo, cve and pan controls. 


neerte’t tf Full 53-keyboard with upper/lower case and user 
ey f Ff tf speed pet me 
Kansas City standard audio cassette interface 
for high reliability 
Full machine code monitor and I/O utilities in 
ROM 
Direct access video display has 1K of dedicated memory (besides 
4K user memory), features upper case, lower Case, graphics and 
gaming characters for an effective screen resolution of up to 256 
by 256 points. Normal TV's with overscan display about 24 rows 
of 24 characters; without overscan up to 30 x 30 characters. 


EX-STOCK — £263 


Please phone to check availability or send £10 to 
reserve one and pay the balance on delivery 


- 









































All you need for your own 
recording studio is a stereo tape or 
cassette recorder. 


This superb mixer kit has slider 
faders, level meters and 
additional auxilliary inputs. 


Only £99.90 plus 8% VAT for 
complete kit Plus FREE power 


supply valued at £25.00 
Ideal for 


DISCOS STAGEMIXING HOME STUDIOS 
AND MANY OTHER APPLICATIONS 


FREE B BUG 
valued at £23.00 
plus 10 x C12 cassettes 
valued at £4.00 
plus Standard Modulator 






















INTERESTED 
IN HOME sa 
COMPUTING? — | writes Aas 


Start now and don’t get left behind THE NASCOM 1 
is here Ex-stock with full technical services 


Plus the opportunity to join the fastest moving club of personal 
computer users enabling you to get the most our of your 
computer. You can OBTAIN and EXCHANGE programs and 
other software — many now available, 
The Powerful Z80 
Micreprocessor 
Professional Keyboard 
1 Kbyte Monitor in EPROM 
2 Kbyte RAM (expandable) 
Audio Cassette interface 
Plugs into your domestic TV 
Easy construction from 
straightforward instructions 
no drilling or special tools 
— Just neat soldering 






















































dna:0 -AIANHNO WI) 6/7. OAJHAS HNO HO4 GNIS 


required, 
Only £19430 + 8% VAT (includes p & p + insurance) 
Manuals seperately 2.95 NEW LOW PRICE 
Z80 programming Manual 6.90 £165 
Z80 Technical Manual 2.95 
PIO Technical Manual 2.95 Power supply suitable for 
(All prices add 8% VAT) NASCOM 19.90 


NASCOM AD ONS — Nascom improved monitor B Bug (2K) 
featuring — *Four times tape speed *Direct text’entry without 
ASCII *Extended keyboard facility *Additional useful 

subroutines £23.00 


Nascom Vero Case Nascom Music Box Kit £9.90 
£22.50 (write your own tunes and play 
them on your Nascom 


Nascom Joy Stick Kit | 
£14.90 Complete with full documentation) 


GRAPHICS ADD ON BOARD £9.90 


Complete kit to upgrade your NASCOM for graphics capability 
includes full documentation and demonstration program 


MODULATORS UHF Channel 36 


Standard 6 meg band width £2.25 
High Quality 8 meg band width £4.90 


SHORT C12 CASSETTES 10 for £4.00 


FOR COMPUTER PROGRAMMES 








i c% 
gyn CVe ’ i’ NEW- 
tan? Bet WIPE OUT ningge- 6 games 
i ga Rae £135.96 


Orders over £5 post and packing free otherwise add 20p. Please make 
cheques and postal orders payable to COMP, or phone your order quoting 
BARCLAYCARD or ACCESS number 


OPEN — 10am to 7pm — Monday to Saturday 
CONTINUOUS DEMONSTRATIONS -— thee 
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‘THE TRS-80 (SPECIAL SCOOP) 
Low Priced, Ready to Go! - 















2:°- SORCERER- COMPUTERS 
2 _._ SPEAKS YOUR LANGUAGE p& 


THIS COMPUTER HAS ALL 
OF THE FACILITIES NEEDED 
TO FORM THE NUCLEUS OF 
A SMALL BUSINESS S'STEM 
FOR AN EXCEPTIONALLY 
SMALL OUTLAY 










ET 


















Use your own cassette 


£399 
£499 





Level-ll with 4K RAM 
Improved graphics, print 
formatting, and a faster cassette 
transfer rate are features of 
Level-l] BASIC. 


Are 
you 
looking fora 
PERSONAL or SMALL BUSINESS 


Computer? Look at these features 
for only £850... — 















Level-ll with 16K RAM 
A combination of 16K RAM and 
the powerful Level-I| BASIC 










































g': Ba ae SOT iD i2F o) BAM on paar za : a mi aa a th bhi h 6 ni ! mn ine produces a system Capable of 
Excatient bri mapped graphics 12 » 240 pos ish drives graphucs Doa‘as esta memory et handling most demands. 
Me ce oa des an canes iy EXIDY SORCERER 22 RAM comeuten EBs0 : ae 
bat 140 Fencing Add fo! UKF aginwti "ee fa = Dax EFS 
* VOM tact A rag | x, 
ee ie KEY BOARD ONLY | $22"2i35,w7" 
ninge rout anguage ar ty by srry Buggang  SYODABHMWER ox enue e210 | UHF MODULATOR 
7m Ree ena: gt wri z t j 1 oo ae 
DISK SYSTEM as show ADDITIONAL SOFTWARE FOR = 
MICROPOLIS 5100 disks HS 6 byes OOF ceeee SORCEARER PLUS DISK SYSTEM 
oe SBRCCReR aE UK POWER SUPPLY — £9.90 
ha £ | Oos aoe Ba Sie sitter fheg CPi woth © Basic (Compileinienpretery £235 : as = 7s VAT 
Keditional 218% bytes Grived tudo @ pee conmnoine) Cg FORTRAN 80 £350 
Cabtes and regulators lor 2 digh aysiem [41 COBOL 80 6490 
PRINTER os shown MICAOPOLIS STOCK CONTROL INVENTORY: ee a : 
AHADEX DP BCE) ACCOR DAYS RECHUKE = | } 
Scones" an than Site“ SM ATTENTION! SAVE £90 Sinpe tre 
0 parallel oF Seria! porrs i ; : . only 2 Screw- 
: cs 









TRS 80 & APPLET USERS “2: 


16K UP — natrNormaL €99 Lifetime 


BOOK SHELF Poataieriee te ee Caren 
' Frogramming by Aony, Larsen & 






































































































LOW PRIGES FAST SERVICE! Titus (1977) 416 pages £6.90 
Vol 0 The Beginner's Book. ._ £5.40 280 Programming for Logic Design | PRICE + VAT GUARANTEE 
Voli BasicConcepts +. =SSS.90 «= by AdamOsborne ESO G RADE KIT 
¥ol 2 Some Real Products (June : 260 Microcomputer Handbook by x 7 i 
r 1977) £9.90 villian Barden 7. ---.  BTRO : : —— 
F ‘Microprocessor series. by Rodney ee Programming & Problem _ : 
eR cet aerate rtnaaraee taal Je OE Le to . : ‘ | uw page | - 4 
C207 interfacing Techniques ss ET50 by Kieburtz “When er your we | | 5-100 bus products 
‘Microprocessor Systems Design by microcomputer speak Pascal’ £9.50 from the experts. 
Edwin Klingman ISBN 0-135-61413-8 BASIC Computer Games — 2-60 cpu board. Featuring 
(1977) 480 pages hard cover 16.40 Microcomputer edition £5.40 * On board 2708 EPROM 
CMOS Cookbook by Don Lancaster £6.90 Bestof BYTE Vol T(1977)376pages £8.90 * Power-on jump. # Selectable wait states. 
6800 Assembly Language Best of CREATIVE COMPUTING * 68080 or 2-80 I/O addressing modes. 
SE ROGU RAINING os cna Vol 1/1977) 326 pages £6.90 * 2.0 MHz or 4MHz. * DMA, 
a aoleaars Guide & Cookbook eras Vol 2 (1977) 323 pages £6.90 * Power: 8v 1 Amp, + 16v 100mA, -16v 50mA. 
FON SG CU ts Nok <=. MOI OTHELLO Game for 2 players SOS i sircuit 
BORD Sofiware Gulde & Gookbaok same for 2 players Bare printed circuit board £26.25 


Assembled and tested 2? MHz £130.00 
Assembled and tested 4 MHz €150.00 


BK Static RAM board 
Featuring: * Memory protect. * Power on clear. 
* Selectable wait states. * Two independent 4K halves. « Fully buffered. 
* Uses 2102L-1. * Power requirements: + 8volts 1.4 Amps 
Bare printed circuit board £17.90 
Assembled and tested (450nS) £110.00 
Assembled and tested (250Ns) £130.00 


NASCOM IMMEDIATE 
EXPANSION S100 from COMP 
—strongly recommended 


The only available S100 motherboard kit (fully buffered) that 
plugs directly into your Nascom. Designed for the insertion 
of S100 boards (e.g. Static RAM, EPROM and discs etc.). 


from Seelbi £7.90 pees Te oe —— Saaremaa 
st heedl ahhh the SES c Zz ’ i 

E080 A/BOSS Assembly Language - : ult 7 ae: 
Programming £6.50 editor and interpreter in VKB £5.00 















sélaction of 
Cartridges 
£13.90 each 























PET COSTS LESS 
AT COMP and it's 


a pedigree 


The No. 1 Personal Computer 


in the U.K. 
Attordable £499 ne 
+ VAT 0 


















f the first time use n 5100 Motherboard/Buffer £47.50 ) Motherboard 
the Srateceierl are coul (Complete kit + documentation) ihe rah ais 
the PET, the world's most Suitable 8K Static RAM Memory22425 £110 Basic On : 
popular personal computer. (fully assembled tested and guaranteed) cassette. 


For technical and sales literature send SAE to: TAKE ADVANTAGE OF OUR 


eel otha: 


0 COMP COMPUTER COMPONENTS (Exidy UK Sales), SHORT DELIVERY TIME 
oe)’, PON ENTS Freepost, 14 Station Road, New Barnet, Herts. 
al Tel: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 All prices exclusive of VAT 


(PART OF THE COMPSHOP LTD. GROUP) ADD £6.00 FOR SPECIAL DELIVERY ON LARGE ITEMS 
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We’re moving 
lock stock and micros. 


All the boards come with full 


ITHACA AUDIO 


S-100 bus products from the experts. 
Z-80 cpu board. 

Featuring: . 
On board 2708 EPROM. 

Power-on jump. 

Selectable wait states. 

8080 or Z-80 I/O addressing modes. 

DMA. 

2.0 MHz or 4 MHz. 

Power: 8v 1 Amp, + 16v 100mA, -16v 50mA. 


*ee ee + 


Bare printed circuit board £26.25. 
Assembled and tested 2MHz £131.25 
Assembled and tested 4 MHz £153.75 


8K Static RAM board 


Featuring: 

Memory protect. 

Power on clear. 

Selectable wait states. 

Two independent 4K halves. 

Fully buffered. 

Uses 2102L-1. 

Power requirements: +8 volts 1.4 Amps. 


*aeeenee 


Bare printed circuit board £18.75 
Assembled and tested (450nS) £123.75 
Assembled and tested (250Ns) £146.25 
2708/2716 Eprom Board 
Features: 
* 16K bytes of 2708. 

or ® 32K bytes of 2716. 
Bare printed circuit board £18.75 
Assembied and tested £63.75 


Video Display Board 


Features: 
* 64 characters by 16 lines. 
* Full upper and lower case Ascii plus Greek 
characters. 
* 7 by 9 dot Matrix. 
* Display modes 1) Normal 
2) Reverse video 
3) Blinking cursor 


* Memory addressable to any 1K page. 
x Software driven, simulates: | 
1) cursor control 
2) strolling 
3) paging 
* CP/M or Ithaca Audio K3 compatible. 
* Power requirements: +8v 850mA 
+ 16v 55mA 
—1l6v 150mA 
Bare printed circuit board £18.75 
Assembled and tested £108.75 
Disk Interface Board 
Features: 
* Controls up to 4 single or double sided 
drives. 


* Data protection during power down. 
* Supported by the proven K2 operating 
system. 


Bare printed circuit board 
Assembled and tested 


16K UPGRADE KITS 

TRS-80 £99.50 Sorceror £99.50 
Apple || £99.50 guaranteed — easy to fit 
Postage and packing 50p 
Barclaycard and Access Welcome. 
Minimum official order £10.00. 


£26.25 ({ 
£131.25 | 


Send for catalogue. Callers welcome Mon-Sat 9.00-5.30 
but please phone us first on 0635 30505. Visit our Northern 
office at 2A Gatley Road, Cheadle Cheshire. Tel 061-491-2290. 


ALL MAIL ORDER TO NEWBURY. 





K2 Disc Operating System 


Features: 


* Text Editor (TED). 

* File Package (PIP)U. 
* Debugger (HDT). 

* Assembler (ASMBLE). 
* HEXBIN. 

* 1 copy. 

* System Generator (SYSGEN). 
* On 8 floppy disc. 
Cost: £56.25 
Prototyping board 
Featuring: 


* Capacity 70 off 14 pin sockets. 


* Accepts any size sockets. 

* Optional split power rail. 

* Selectable voltage regulators: 
1. off 5v 2. off 5v or l2v 

Cost £18.75 

Please add 8% VAT on all boards. 


ECt 20 slot mother board £54.50 


S-100 bus socket and card guides £3.95 
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HOUR 
DELIVERY 
IN MOST 
CASES 







~S 


Ne 
7. 


Vi, 


documentation: 


Z-80 cup board manual 
Zilog reference card 

8K byte static RAM manual 
Eprom board manual 
Visual display board 

Disk interface board 

K2 operating system 



























sockets fitted). 


Plug in ROM Cartridges 
S100 Expansion Unit 
Cassette Interface 

Z80 C.P.U. 

User definably graphics 


density discs at 
,, Single density 


prices 


One double density 
Mini Floppy (180K 


Bytes) 
16K Fast RAM 


Serial \/O Interface 


DOS/BASIC 


... .HRZ-16W £1,265 
S-100 MICROBOX 


(6 slot card cage with power 
supply and motherboard with 3 


£195.00 


also CROMENCO Z2 

plus supporting boards 

Full range of N.L. 
VDUs 


\SORCEROR 


our new address is 
Newbear Computing 


40 Bartholomew St., 
Newbury, Berks. 


